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(54) EXPOSURE DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely fill a space between the final 
surface of a projection optical system and a substrate with a liquid in 
an exposure device to which an immersion method is applied. 
SOLUTION: This exposure device comprises a liquid supply nozzle 5 
disposed in the periphery of the projection optical system 4 and in 
the first direction as seen from the projecting optical system. When a 
substrate 9 is moved in the second direction opposite to the first 
direction by a substrate stage 10, the liquid is supplied onto the 
■* E% /p surface of the substrate 9 through the liquid supply nozzle 5 to form 

a liquid film f on that surface. Here, the liquid is continuously supplied 

.....y ' f ..... 

'^ Sbfaas^ rP onto the surface of the substrate 9 through the liquid supply nozzle 5 

*tj- so that the liquid film f is continuously spread as the substrate 9 

<.Elt\ /^Zl moves. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
[Claim 1] 

It is an exposure device which projects a pattern of the original edition on a substrate and transfers it via a 
projection optical system, 

A substrate stage to which a substrate is held and moved, 

A liquid feed zone which has a liquid feed nozzle, supplies a liquid on the surface of said substrate, and forms 
liquid membrane on said surface, 

A preparation and said liquid feed nozzle are seen from the circumference of said projection optical system, 
and said projection optical system, and are arranged in the 1st direction, 

When said substrate stage moves said substrate toward the 2nd direction that is a counter direction of said 
1st direction, said liquid feed zone so that said liquid membrane may spread continuously with movement of 
said substrate, An exposure device constituting so that a liquid may be continuously supplied on the surface 
of said substrate through said liquid feed nozzle. 
[Claim 2] 

The exposure device according to claim 1, wherein said liquid feed zone supplies a liquid on the surface of 
said substrate through said liquid feed nozzle so that said liquid may advance into a gap of a final surface of 
said projection optical system, and said substrate and this gap may be filled with said liquid, when said 
substrate moves. 
[Claim 3] 

It has further a liquid stripping section which has a liquid recovery nozzle, and said liquid recovery nozzle is 
seen from the outside of said projection optical system, and said projection optical system, and is arranged 
in said 2nd direction, 

The exposure device according to claim 1 or 2 the feature and, wherein [ to carry out ] said liquid stripping 
section is constituted so that liquids which constitute liquid membrane which spreads with movement of 
said substrate may be collected through said liquid recovery nozzle. 
[Claim 4] 

Have further a liquid stripping section which has two or more liquid recovery nozzles arranged so that said 
projection optical system may be surrounded, and said liquid stripping section, The exposure device 
according to claim 1 or 2 collecting liquids which constitute liquid membrane formed on said substrate 
through said all or a part of two or more liquid recovery nozzles. 
[Claim 5] 

Said liquid feed zone has two or more liquid feed nozzles arranged in the direction different mutually [ in 
view of said projection optical system ], When said substrate stage moves said substrate, The exposure 
device according to claim 1 or 2 supplying a liquid to the surface of said substrate through a liquid feed 
nozzle which sees from said projection optical system at least among said two or more liquid feed nozzles, 
and is located in a counter direction of the move direction of said substrate. 
[Claim 6] 

Said liquid feed zone has two or more liquid feed nozzles arranged in the direction different mutually [ in 
view of said projection optical system ], When said substrate stage moves said substrate, a liquid is supplied 
to the surface of said substrate through a liquid feed nozzle which sees from said projection optical system 
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at least among said two or more liquid feed nozzles, and is located in a counter direction of the move 
direction of said substrate, 

The exposure device according to claim 4, wherein said liquid stripping section collects liquids which 
constitute liquid membrane formed on said substrate through a liquid recovery nozzle which sees from said 
projection optical system at least among said two or more liquid recovery nozzles, and is located in the 
move direction of said substrate. 
[Claim 7] 

The exposure device according to claim 4 or 6, wherein said two or more liquid recovery nozzles are 
arranged at the outside of two or more of said liquid feed nozzles. 
[Claim 8] 

Claim 1 constituting so that said liquid feed zone may be the same as that of width of a direction which 
intersects perpendicularly in the move direction of said substrate about exposing light which came out of 
said projection optical system or a liquid may be supplied to the surface of said substrate by larger width 
than it thru/or an exposure device given in any 1 clause of Claim 7. 
[Claim 9] 

When width of an exit of said liquid feed nozzle which met [ rate of flow / of a liquid in an exit of said liquid 
feed nozzle / average / interval / of a final surface of mu and said projection optical system and said 
substrate ] movement speed of upsilon and said substrate in movement speed of d and said substrate is set 
to w, 

Mu>=d-upsilon/w 

******** — an exposure device given in any 1 clause of Claim 1 characterized by said liquid feed zone 
controlling supply of a liquid like thru/or Claim 8. 
[Claim 10] 

Claim 1, wherein said liquid feed zone controls a flow of a liquid supplied to said substrate through said liquid 
feed nozzle based on movement speed of said substrate thru/or an exposure device given in any 1 clause of 
Claim 8. 
[Claim 11] 

Claim 1, wherein an interval of an exit of said liquid feed nozzle and said wafer stage is substantially [ as an 
interval of a final surface of said projection optical system, and said wafer stage ] equal thru/or an exposure 
device given in any 1 clause of Claim 10. 
[Claim 12] 

Claim 1 , wherein an interval of an exit of said liquid feed nozzle and said wafer stage is larger than an interval 
of a final surface of said projection optical system, and said wafer stage thru/or an exposure device given in 
any 1 clause of Claim 10. 
[Claim 13] 

The exposure device according to claim 3 or 4, wherein an interval of an entrance of said liquid recovery 
nozzle and said wafer stage is substantially [ as an interval of a final surface of said projection optical 
system, and said wafer stage ] equal. 
[Claim 14] 

The exposure device according to claim 3 or 4, wherein an interval of an entrance of said liquid recovery 
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nozzle and said wafer stage is smaller than an interval of a final surface of said projection optical system, 
and said wafer stage. 
[Claim 15] 

Said liquid feed nozzle adjoins a final surface of said projection optical system, and is arranged. 

Claim 1, wherein an end of said final surface has linear shape in a portion which said final surface and said 

liquid feed nozzle adjoin thru/or an exposure device given in any 1 clause of Claim 14. 

[Claim 16] 

Claim 1 to which, as for a final surface of said projection optical system, lay length which intersects 
perpendicularly in said 1st direction is characterized by a longtime rather than said 1st direction thru/or an 
exposure device given in any 1 clause of Claim 14. 
[Claim 17] 

Said liquid recovery nozzle adjoins a final surface of said projection optical system, and is arranged. 
The exposure device according to claim 3 or 4, wherein an end of said final surface has linear shape in a 
portion which said final surface and said liquid recovery nozzle adjoin. 
[Claim 18] 

Claim 1, wherein a final surface of said projection optical system has rectangular shape thru/or an exposure 
device given in any 1 clause of Claim 17. 
[Claim 19] 

Claim 1, wherein it has further a continuous member which has the opposed face which was continuously 
prolonged from a final surface of said projection optical system, and countered said substrate stage and an 
exit of said liquid feed nozzle is established in said opposed face thru/or an exposure device given in any 1 
clause of Claim 18. 
[Claim 20] 

The exposure device according to claim 3 or 4, wherein it has further a continuous member which has the 
opposed face which was continuously prolonged from a final surface of said projection optical system, and 
countered said substrate stage and an exit of said liquid feed nozzle and an entrance of said liquid recovery 
nozzle are established in said opposed face. 
[Claim 21] 

Claim 1, wherein said liquid feed zone has the closing mechanism for having the nozzle group arranged by 1 
or plural lines as said liquid feed nozzle, and controlling individually supply and a stop of a liquid from said 
nozzle group thru/or an exposure device given in any 1 clause of Claim 20. 
[Claim 22] 

The exposure device according to claim 21, wherein said closing mechanism controls supply and a stop of a 
liquid using each nozzle of said nozzle group according to whether said substrate exists directly under each 
nozzle. 
[Claim 23] 

It is an exposure device which projects a pattern of the original edition on a substrate and transfers it via a 
projection optical system, 

A substrate stage to which a substrate is held and moved, 

Said substrate laid on said substrate stage, and a plate which has a field of substantially equal height, 
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A liquid feed zone which supplies a liquid between a final surface of said projection optical system, said 
substrate, or said plate, 

A liquid stripping section which collects liquids which exist between a final surface of said projection optical 

system, said substrate, or said plate, 

An exposure device characterized by preparation ******. 

[Claim 24] 

The exposure device according to claim 23, wherein said plate is arranged so that said substrate laid on said 
substrate stage may adjoin in part at least 
[Claim 25] 

The exposure device according to claim 23 or 24, wherein a suction opening for attracting a liquid on said 
plate is provided in said plate. 
[Claim 26] 

The exposure device according to claim 23 or 24, wherein a feed hopper for supplying a liquid on said plate 
is established in said plate. 
[Claim 27] 

The exposure device according to claim 23 or 24, wherein a channel for supplying a liquid on said plate and 
attracting a liquid on said plate is carrying out the opening to said plate. 
[Claim 28] 

Claim 23 having further drive mechanism made to move said plate under a final surface of said projection 
optical system thru/or an exposure device given in any 1 clause of Claim 27. 
[Claim 29] 

Claim 23, wherein said substrate stage is constituted so that said plate can be driven under a final surface 
of said projection optical system thru/or an exposure device given in any 1 clause of Claim 27. 
[Claim 30] 

It is an exposure device which projects a pattern of the original edition on a substrate and transfers it via a 
projection optical system, 

A substrate stage to which a substrate is held and moved, 

A continuous member which has the liquid touching face which extended continuously from a final surface 
of said projection optical system, 

A liquid feed zone which supplies a liquid through an exit established in said liquid touching face between 
said final surface and said liquid touching face, and said substrate, 
An exposure device characterized by preparation ******. 
[Claim 31] 

The exposure device according to claim 30 having further a liquid stripping section which collects liquids 
which exist between said final surface and said liquid touching face, and said substrate. 
[Claim 32] 

The exposure device according to claim 30, wherein said liquid stripping section is constituted so that 
liquids which exist through an entrance established in said liquid touching face between said final surface 
and said liquid touching face, and said substrate may be collected. 
[Claim 33] 
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The exposure device according to any one of claims 30 to 32, wherein said continuous member is a part of 
body tube which supports said projection optical system. 
[Claim 34] 

The exposure device according to claim 30 equipping an end of said liquid touching face with a lobe 
projected to said substrate stage side. 
[Claim 35] 

The exposure device according to claim 34 said lobe's letting an entrance established in a field which has 
countered said substrate stage pass, and having further a liquid stripping section which collects liquids 
which exist between said final surface and said liquid touching face, and said substrate. 
[Claim 36] 

It is an exposure device which projects a pattern of the original edition on a substrate and transfers it via a 
projection optical system, 

A substrate stage to which a substrate is held and moved, 

A continuous member prolonged from a final surface of said projection optical system, 

A liquid feed zone which supplies a liquid to a gap of said final surface and said substrate through a liquid 

supply port arranged around said final surface, 

A liquid stripping section which collects liquids from a gap of said final surface and said substrate through a 
liquid collection port arranged around said final surface, 

A gas diffuser which blows off a gas so that it may be arranged so that said liquid supply port and said liquid 
stripping section may be surrounded, and the circumference of said substrate may be covered, 
An exposure device characterized by preparation ******. 
[Claim 37] 

The exposure device according to claim 36 having further a gas collection port which collects gases which 
have been arranged so that the circumference of said diffuser may be surrounded, and blew off from said 
gas diffuser. 
[Claim 38] 

Claim 1 constituting as a scanning exposure device which transfers a pattern of said original edition to said 
substrate while moving a substrate stage thru/or an exposure device given in any 1 clause of Claim 37. 
[Claim 39] 

Claim 1 constituting so that it may start, when moving a substrate, in order to change a shot region for 
operation which supplies a liquid to said substrate through said liquid feed nozzle thru/or an exposure 
device given in any 1 clause of Claim 37. 
[Claim 40] 

It is an exposure method which projects a pattern of the original edition on a substrate and transfers it via a 
projection optical system, 

A liquid is supplied on the surface of said substrate through a liquid feed nozzle which saw from the 
circumference of said projection optical system, and said projection optical system, and has been arranged 
in the 1st direction, and liquid membrane is formed on the surface of said substrate, 

Moving said substrate toward the 2nd direction that is a counter direction of said 1 st direction, a liquid is 
continuously supplied on the surface of said substrate through said feeding nozzle so that said liquid 
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membrane may spread continuously with movement of said substrate, 
An exposure method characterized by things. 
[Claim 41] 

The exposure method according to claim 40 transferring a pattern of said original edition by slit light to said 
substrate while moving said substrate. 
[Claim 42] 

The exposure method according to claim 40 carrying out formation of said liquid membrane among said two 
or more transfers in advance of transfer of a pattern of said original edition to said substrate. 
[Claim 43] 

It is an exposure method which projects a pattern of the original edition on a substrate on a substrate stage, 
and transfers it via a projection optical system, 

A transfer process which transfers a pattern of said original edition to said substrate where a liquid is filled 
between a final surface of said projection optical system, and said substrate, 

A transfer process which moves a plate under said final surface where a liquid is filled under a final surface 
of said projection optical system, 

****** — an exposure method characterized by things. 
[Claim 44] 

The exposure method according to claim 43 including further an extraction process of taking out said 
substrate from on said substrate stage after said transfer process in the state where said plate is located 
under a final surface of said projection optical system. 
[Claim 45] 

The exposure method according to claim 44 including further a process of laying a substrate new on said 
substrate stage after said extraction process. 
[Claim 46] 

It is an exposure device which projects a pattern of the original edition on a substrate via a projection 
optical system, 

A substrate stage to which said substrate is held and moved, 

It has a nozzle which counters said substrate on said substrate stage, and has a liquid feed zone which 
supplies a liquid on said substrate, 

An exposure device being constituted by movement of said substrate by said substrate stage, and liquid 
supply of a up to [ said substrate by said liquid feed zone ] so that liquid membrane may be formed between 
said projection optical system and said substrate. 
[Claim 47] 

The exposure device according to claim 46 provided with a counter member which counters with said 
substrate and is arranged so that a liquid supplied by said liquid feed zone may form liquid membrane of 
uniform thickness substantially. 
[Claim 48] 

It is an exposure device which projects a pattern of the original edition on a substrate via a projection 
optical system. 

A substrate stage to which said substrate is held and moved, 
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A liquid membrane formation part which forms liquid membrane between said projection optical system and 
said substrate on said substrate stage, 

A plate which maintains liquid membrane formed of said liquid membrane formation part instead of said 
substrate 

An exposure device characterized by preparation ******. 
[Claim 49] 

It is an exposure device which projects a pattern of the original edition on a substrate via a projection 
optical system, 

A substrate stage to which said substrate is held and moved, 

A liquid feed zone which supplies a liquid to a gap of said projection optical system and said substrate on 
said substrate stage, 

A liquid stripping section which collects liquids from said gap, 

A gas blow-off part which blows off a gas to said substrate so that said gap may be surrounded 
An exposure device characterized by preparation ******, 
[Claim 50] 

It is an exposure method which projects a pattern of the original edition on a substrate via a projection 
optical system, 

While supplying a liquid on said substrate by a liquid feed zone which has a nozzle which counters said 
substrate on a substrate stage, it has the process of forming liquid membrane between said projection 
optical system and said substrate, by moving said substrate by said substrate stage. 
An exposure method characterized by things. 
[Claim 51] 

It is an exposure method which projects a pattern of the original edition on a substrate via a projection 
optical system, 

A liquid membrane formation process which forms liquid membrane between said projection optical system 
and said substrate, 

A replacing process which replaces said substrate by a plate maintaining liquid membrane formed in said 
liquid membrane formation process 
A ****(ing) exposure method. 
[Claim 52] 

A device manufacturing method manufacturing a device using an exposure device of a description in any 1 
clause of Claims 46-49. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

When this invention manufactures devices, such as a semiconductor device or.a liquid crystal display device, 
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for example, it relates to the exposure device and exposure method which transfer the pattern of the 
original edition on the substrate with which the sensitizing agent was applied, and relates to the exposure 
device and exposure method using an immersion method especially. 
[0002] 

[Description of the Prior Art] 

In the manufacturing process of the semiconductor device which comprises pole minute patterns, such as 
LSI or very large scale integration, the reduced type projection aligner which carries out reduction 
projection and transfers the pattern formed in the mask on the substrate with which it was applied to the 
sensitizing agent is used. The further miniaturization of the pattern was required with improvement in the 
integration density in a semiconductor device, and the correspondence to the miniaturization of an 
exposure device has been made simultaneously with development of a resist process. 
[0003] 

As a means which raises the resolution of an exposure device, the method of shortening an exposure 
wavelength and the method of enlarging the numerical aperture (NA) of a projection optical system are 
common. 
[0004] 

About the exposure wavelength, development of the ArF excimer laser which is shifting to the KrF excimer 
laser light which has an oscillation wavelength near 248 nm from 365-nm i line, and also has an oscillation 
wavelength near 193 nm is progressing. Development of the fluoride (F 2 ) excimer laser which has an 
oscillation wavelength near 157 nm is also performed. 
[0005] 

On the other hand, the projection exposure method using the immersion method as resolution improvement 
technology completely different from these is attracting attention. Conventionally, although the space 
between the final surface of a projection optical system and an exposure object board (for example, wafer) 
side was filled with the gas, in an immersion method, this space is filled with a liquid and projection exposure 
is carried out. In the case where it is assumed that the advantage of an immersion method has an equal 
maximum incident angle of the beam of light which uses as pure water (refractive index 1.33) the liquid with 
which the space between a projection optical system and a wafer is provided, for example, and carries out 
image formation to a wafer at an immersion method and a conventional method, Even if it uses the light 
source of an identical wavelength, it is that the resolution of an immersion method improves by 1.33 times 
the conventional method. This is equivalent to increasing NA of the projection optical system of a 
conventional method 1.33 times, and according to the immersion method, it is possible to acquire the 
impossible resolution beyond NA=1 in a conventional method. 
[0006] 

As a method of filling the space between the final surface of this projection optical system, and a wafer 

surface with a liquid, it divides roughly and two methods are proposed. 

[0007] 

One method is the method of arranging the whole final surface and wafer of a projection optical system in a 
cistern. 

The exposure device using this method is indicated by the patent documents 1. 
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[0008] 

Another is the local philharmonic method for pouring a liquid only to the space across which it faced in the 
projection optical system and the wafer surface. 

The exposure device using this method is indicated by the patent documents 2. 
[0009] 

[Patent documents 1] 
JP,H06-124873,A 
[Patent documents 2] 

The republication patent WO 99/No. 49504 gazette 
[0010] 

[Problem to be solved by the invention] 

In the method indicated by the patent documents 1, since a liquid will disperse around if a wafer is moved at 
high speed, there is a fault that the equipment which collects them is required and the very small air bubbles 
by which it may be generated when an oil level is choppy have an adverse effect on image formation 
performance. By this method, equipment is considered complicated and to enlarge. 
[0011] 

Even if the nozzle was turned to this gap by the method indicated by the patent documents 2 on the other 
hand when the gap of a wafer and a projection optical system was narrow, and it supplied the liquid, the gas 
remained without the liquid emitted from the nozzle flowing into this gap well, for this reason there was fault 
that sufficient dipping was not made. The equipment for collecting the liquids which the liquid which does 
not flow in well collided with the projection lens periphery, escaped outside, and escaped to this 
circumference was needed, and there was a fault that an exposure device will become large-scale. Even if it 
can slush a liquid into a narrow gap, the rate of flow of the liquid in which the flow resistance in the inside of 
this gap is emitted from a nozzle since it is large compared with outside will be dramatically early compared 
with the rate of flow which flows through a gap. Therefore, the rate of flow of a liquid changes extremely, a 
flow is confused greatly, and it may be generated by air bubbles in a nozzle tip part and the part where liquid 
collides with a projection lens periphery. These air bubbles enter between a projection lens and a wafer, and 
bar the penetration of light, and it can have an adverse effect on the image formation performance as an 
exposure device. 
[0012] 

In a method indicated by the patent documents 2, liquids supplied on a wafer whenever it exchanged wafers 
at least needed to be collected, and a sacrifice fake colander was not obtained for the productivity of 
equipment for recovery of this liquid. And collecting liquids on a wafer is collecting liquids currently filled by 
the projection lens undersurface. Therefore, whenever the projection lens undersurface exchanges wafers 
at least, a part gets wet in droplet, other parts are covered by a film of a thin liquid, and also other parts can 
be in the state where the open air was touched on directly. And more impurities will exist in environment 
which encloses a projection lens and a wafer compared with a supplied liquid, and a liquid adhering to the 
surface under a projection lens will incorporate an impurity contained in the open air. Since the liquid 
adhering to the projection lens undersurface itself evaporates toward the open air on the other hand, In 
liquid, it is gradually condensed by an impurity contained in a liquid from the first, and impurity incorporated 
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out of the open air, and as a result, An impurity sticks to the projection lens surface, cloudy weather is 
produced, or a liquid may have evaporated and dried thoroughly, an impurity may have remained in the 
projection lens surface as residue, and cloudy weather may have been produced. 
[0013] 

The practicality of an exposure device which this invention was made in view of above-mentioned various 
SUBJECT, and applied an immersion method, and an exposure method is improved, For example, it aims at 
filling more certainly a gap of a final surface of a projection optical system, and a substrate with a liquid, 
reducing a possibility that a final surface of a projection optical system will be exposed to atmosphere which 
surrounds it, simplifying structure of an exposure device and miniaturizing an exposure device, etc. 
[0014] 

[Means for solving problem] 

The 1st side of this invention is provided with the following. 

The substrate stage to which start the exposure device which projects the pattern of the original edition on 
a substrate and transfers it via a projection optical system, this equipment holds a substrate, and it is made 
to move. 

The liquid feed zone which has a liquid feed nozzle, supplies a liquid on the surface of said substrate, and 
forms liquid membrane on said surface. 

See said liquid feed nozzle from the circumference of said projection optical system, and said projection 
optical system, it is arranged in the 1st direction here, and said liquid feed zone, When said substrate stage 
moves said substrate toward the 2nd direction that is a counter direction of said 1st direction, it is 
constituted so that said liquid membrane may spread continuously with movement of said substrate, and a 
liquid may be continuously supplied on the surface of said substrate through said liquid feed nozzle. 
[0015] 

As for said liquid feed zone, when said substrate moves, it is preferred according to the suitable embodiment 
of this invention, to supply a liquid on the surface of said substrate through said liquid feed nozzle so that 
said liquid may advance into the gap of the final surface of said projection optical system, and said substrate 
and this gap may be filled with said liquid. 
[0016] 

As for the exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred to have further a liquid stripping section which has a liquid recovery nozzle. Said liquid recovery 
nozzle is seen from the outside of said projection optical system, and said projection optical system, and is 
arranged in said 2nd direction here, and, as for said liquid stripping section, it is preferred to be constituted 
so that the liquids which constitute the liquid membrane which spreads with movement of said substrate 
may be collected through said liquid recovery nozzle. 
[0017] 

According to the suitable embodiment of this invention, an exposure device of this invention, It is preferred 
to have further a liquid stripping section which has two or more arranged liquid recovery nozzles so that said 
projection optical system may be surrounded, and as for said liquid stripping section, it is preferred to 
collect liquids which constitute liquid membrane formed on said substrate through said all or a part of two or 
more liquid recovery nozzles. 
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[0018] 

According to the suitable embodiment of this invention, said liquid feed zone, It has two or more liquid feed 
nozzles arranged in the direction different mutually [ in view of said projection optical system ], When said 
substrate stage moves said substrate, it is preferred to supply a liquid to the surface of said substrate 
through a liquid feed nozzle which sees from said projection optical system at least among said two or more 
liquid feed nozzles, and is located in a counter direction of the move direction of said substrate. 
[0019] 

According to the suitable embodiment of this invention, said liquid feed zone, It has two or more liquid feed 
nozzles arranged in the direction different mutually [ in view of said projection optical system ], When said 
substrate stage moves said substrate, a liquid is supplied to the surface of said substrate through a liquid 
feed nozzle which sees from said projection optical system at least among said two or more liquid feed 
nozzles, and is located in a counter direction of the move direction of said substrate, As for said liquid 
stripping section, it is preferred to collect liquids which constitute liquid membrane formed on said substrate 
through a liquid recovery nozzle which sees from said projection optical system at least among said two or 
more liquid recovery nozzles, and is located in the move direction of said substrate. 
[0020] 

As for said two or more liquid recovery nozzles, according to the suitable embodiment of this invention, it is 

preferred to be arranged at the outside of two or more of said liquid feed nozzles. 

[0021] 

According to the suitable embodiment of this invention, said liquid feed zone is the same as that of width of 
a direction which intersects perpendicularly in the move direction of said substrate about exposing light 
which came out of said projection optical system, or it is preferred to be constituted so that a liquid may be 
supplied to the surface of said substrate by larger width than it. 
[0022] 

When width of an exit of said liquid feed nozzle which met [ rate of flow / of a liquid in an exit of said liquid 
feed nozzle / average / interval / of a final surface of mu and said projection optical system and said 
substrate ] movement speed of upsilon and said substrate in movement speed of d and said substrate is set 
to w according to the suitable embodiment of this invention, 
Mu>=d-upsilon/w 

******** — it is [ like ] preferred that said liquid feed zone controls supply of a liquid. 
[0023] 

As for said liquid feed zone, according to the suitable embodiment of this invention, it is preferred to control 
a flow of a liquid supplied to said substrate through said liquid feed nozzle based on movement speed of said 
substrate. 
[0024] 

According to the suitable embodiment of this invention, a thing equal as substantially as an interval of a final 
surface of said projection optical system and said wafer stage of an interval of an exit of said liquid feed 
nozzle and said wafer stage is preferred. Or an interval of an exit of said liquid feed nozzle and said wafer 
stage may be larger than an interval of a final surface of said projection optical system, and said wafer stage. 
[0025] 
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According to the suitable embodiment of this invention, a thing equal as substantially as an interval of a final 
surface of said projection optical system and said wafer stage of an interval of an entrance of said liquid 
recovery nozzle and said wafer stage is preferred. Or an interval of an entrance of said liquid recovery 
nozzle and said wafer stage may be smaller than an interval of a final surface of said projection optical 
system, and said wafer stage. 
[0026] 

According to the suitable embodiment of this invention, said liquid feed nozzle adjoins a final surface of said 
projection optical system, and is arranged, and an end of said final surface may have linear shape in a 
portion which said final surface and said liquid feed nozzle adjoin. 
[0027] 

According to the suitable embodiment of this invention, lay length to which a final surface of said projection 
optical system intersects perpendicularly in said 1st direction rather than said 1st direction may be 
constituted for a long time. 
[0028] 

According to the suitable embodiment of this invention, said liquid recovery nozzle adjoins a final surface of 
said projection optical system, and is arranged, and an end of said final surface may have linear shape in a 
portion which said final surface and said liquid recovery nozzle adjoin. 
[0029] 

According to the suitable embodiment of this invention, a final surface of said projection optical system may 

have rectangular shape. 

[0030] 

As for an exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred that have further a continuous member which has the opposed face which was continuously 
prolonged from a final surface of said projection optical system, and countered said substrate stage, and an 
exit of said liquid feed nozzle is established in said opposed face. 
[0031] 

According to the suitable embodiment of this invention, an exposure device of this invention, It is preferred 
that have further a continuous member which has the opposed face which was continuously prolonged from 
a final surface of said projection optical system, and countered said substrate stage, and an exit of said 
liquid feed nozzle and an entrance of said liquid recovery nozzle are established in said opposed face. 
[0032] 

According to the suitable embodiment of this invention, said liquid feed zone may have the closing 
mechanism for having the nozzle group arranged by 1 or plural lines as said liquid feed nozzle, and controlling 
individually supply and a stop of a liquid from said nozzle group. Here, as for said closing mechanism, it is 
preferred to control supply and a stop of a liquid using each nozzle of said nozzle group according to 
whether said substrate exists directly under each nozzle. 
[0033] 

The 2nd side of this invention is provided with the following. 

A substrate stage to which start an exposure device which projects a pattern of the original edition on a 
substrate and transfers it via a projection optical system, this equipment holds a substrate, and it is made to 
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move. 

Said substrate laid on said substrate stage, and a plate which has a field of substantially equal height. 
A liquid feed zone which supplies a liquid between a final surface of said projection optical system, said 
substrate, or said plate. 

A liquid stripping section which collects liquids which exist between a final surface of said projection optical 

system, said substrate, or said plate. 

[0034] 

As for said plate, according to the suitable embodiment of this invention, it is preferred to be arranged so 

that said substrate laid on said substrate stage may adjoin in part at least. 

[0035] 

According to the suitable embodiment of this invention, it is preferred that a feed hopper for supplying a 
liquid on that a suction opening for attracting a liquid on said plate is provided in said plate and/or said plate 
is provided. Or it is preferred that a channel for supplying a liquid on said plate and attracting a liquid on said 
plate is carrying out the opening to said plate. 
[0036] 

As for an exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred to have further drive mechanism made to move said plate under a final surface of said projection 
optical system. 
[0037] 

As for said substrate stage, according to the suitable embodiment of this invention, it is preferred to be 
constituted so that said plate can be driven under a final surface of said projection optical system. 
[0038] 

The 3rd side of this invention is provided with the following. 

A substrate stage to which an exposure device which projects a pattern of the original edition on a 
substrate and transfers it via a projection optical system is started, and a substrate is held and moved. 
A continuous member which has the liquid touching face which extended continuously from a final surface 
of said projection optical system. 

A liquid feed zone which supplies a liquid through an exit established in said liquid touching face between 

said final surface and said liquid touching face, and said substrate. 

[0039] 

According to the suitable embodiment of this invention, it is preferred to have further a liquid stripping 
section which collects liquids which exist between said final surface and said liquid touching face, and said 
substrate. 
[0040] 

As for said liquid stripping section, according to the suitable embodiment of this invention, it is preferred to 
be constituted so that liquids which exist through an entrance established in said liquid touching face 
between said final surface and said liquid touching face, and said substrate may be collected. 
[0041] 

As for said continuous member, according to the suitable embodiment of this invention, it is preferred that it 
is a part of body tube which supports said projection optical system. 
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[0042] 

As for an exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred to equip an end of said liquid touching face with a lobe projected to said substrate stage side 
further. 
[0043] 

As for an exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred for said lobe to let an entrance established in a field which has countered said substrate stage 
pass, and to have further a liquid stripping section which collects liquids which exist between said final 
surface and said liquid touching face, and said substrate. 
[0044] 

The 4th side of this invention is provided with the following. 

A substrate stage to which start an exposure device which projects a pattern of the original edition on a 
substrate and transfers it via a projection optical system, this equipment holds a substrate, and it is made to 
move. 

A continuous member prolonged from a final surface of said projection optical system. 

A liquid feed zone which supplies a liquid to a gap of said final surface and said substrate through a liquid 

supply port arranged around said final surface. 

A gas diffuser which blows off a gas so that it may be arranged so that a liquid stripping section which 
collects liquids from a gap of said final surface and said substrate through a liquid collection port arranged 
around said final surface, and said liquid supply port and said liquid stripping section may be surrounded, and 
the circumference of said substrate may be covered. 
[0045] 

As for the exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred to have further a gas collection port which collects the gases which have been arranged so that 
the circumference of said diffuser may be surrounded, and blew off from said gas diffuser. 
[0046] 

Moving a substrate stage, the exposure device concerning the 1 st - the 4th side of this invention is 
constituted as a scanning exposure device which transfers the pattern of said original edition to said 
substrate, and it deals in it. 
[0047] 

The exposure device concerning the 1st - the 4th side of this invention is constituted also as an exposure 
device constituted so that it might start, when moving a substrate, in order to change a shot region for the 
operation which supplies a liquid to said substrate through said liquid feed nozzle again, and it deals in it. 
[0048] 

The 5th side of this invention starts the exposure method which projects the pattern of the original edition 
on a substrate and transfers it via a projection optical system, and this method, A liquid is supplied on the 
surface of said substrate through the liquid feed nozzle which saw from the circumference of said projection 
optical system, and said projection optical system, and has been arranged in the 1st direction, and liquid 
membrane is formed on the surface of said substrate, 

Moving said substrate toward the 2nd direction that is a counter direction of said 1st direction, a liquid is 
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continuously supplied on the surface of said substrate through said feeding nozzle so that said liquid 

membrane may spread continuously with movement of said substrate. 

[0049] 

According to the suitable embodiment of this invention, while moving said substrate, an exposure method of 
this invention is enforced as a method of transferring by slit light to said substrate, and deals in a pattern of 
said original edition. 
[0050] 

According to the suitable embodiment of this invention, an exposure method of this invention is enforced 
again also as a method of carrying out formation of said liquid membrane among said two or more transfers 
in advance of transfer of a pattern of said original edition to said substrate, and it deals in it. 
[0051] 

The 6th side of this invention is provided with the following. 

A transfer process which transfers a pattern of said original edition to said substrate after it started an 
exposure method which projects a pattern of the original edition on a substrate on a substrate stage, and 
transfers it via a projection optical system and this method has filled a liquid between a final surface of said 
projection optical system, and said substrate. 

A transfer process which moves a plate under said final surface where a liquid is filled under a final surface 

of said projection optical system. 

[0052] 

As for an exposure method of this invention, according to the suitable embodiment of this invention, it is 
preferred to include further an extraction process of taking out said substrate from on said substrate stage 
after said transfer process in the state where said plate is located under a final surface of said projection 
optical system. As for an exposure method of this invention, it is preferred to include further a process of 
laying a substrate new on said substrate stage after said extraction process. 
[0053] 

A substrate stage which the 7th side of this invention is an exposure device which projects a pattern of the 
original edition on a substrate via a projection optical system, and holds said substrate and to which it is 
made to move, Have a nozzle which counters said substrate on said substrate stage, have a liquid feed zone 
which supplies a liquid on said substrate, and by movement of said substrate by said substrate stage, and 
liquid supply of a up to [ said substrate by said liquid feed zone ]. It is the exposure device constituting so 
that liquid membrane may be formed between said projection optical system and said substrate. 
[0054] 

As for an exposure device of this invention, according to the suitable embodiment of this invention, it is 
preferred to have a counter member which counters with said substrate and is arranged so that a liquid 
supplied by said liquid feed zone may form liquid membrane of uniform thickness substantially. 
[0055] 

A substrate stage which the 8th side of this invention is an exposure device which projects a pattern of the 
original edition on a substrate via a projection optical system, and holds said substrate and to which it is 
made to move, It is an exposure device provided with a liquid membrane formation part which forms liquid 
membrane between said projection optical system and said substrate on said substrate stage, and a plate 

16 



which maintains liquid membrane formed of said liquid membrane formation part instead of said substrate. 
[0056] 

A substrate stage which the 9th side of this invention is an exposure device which projects a pattern of the 
original edition on a substrate via a projection optical system, and holds said substrate and to which it is 
made to move, It is an exposure device provided with a liquid feed zone which supplies a liquid to a gap of 
said projection optical system and said substrate on said substrate stage, a liquid stripping section which 
collects liquids from said gap, and a gas blow-off part which blows off a gas to said substrate so that said 
gap may be surrounded. 
[0057] 

While supplying a liquid on said substrate by the liquid feed zone which the 10th side of this invention is an 
exposure method which projects the pattern of the original edition on a substrate via a projection optical 
system, and has a nozzle which counters said substrate on a substrate stage, By moving said substrate by 
said substrate stage, it is an exposure method having the process of forming liquid membrane between said 
projection optical system and said substrate. 
[0058] 

The liquid membrane formation process which the 1 1th side of this invention is an exposure method which 
projects the pattern of the original edition on a substrate via a projection optical system, and forms liquid 
membrane between said projection optical system and said substrate, It is an exposure method having a 
replacing process which replaces said substrate by a plate, maintaining the liquid membrane formed in said 
liquid membrane formation process. 
[0059] 

The 12th side of this invention is a device manufacturing method manufacturing a device using the above 

7th thru/or any one exposure device of the 9th side. 

[0060] 

[Mode for carrying out the invention] 

The exposure device of this invention is useful to all the exposure methods and exposure devices with 
which the immersion method which fills between a projection optical system and a substrate (for example, 
wafer) with a liquid is applied, for example using ultraviolet radiation as exposing light. The exposure device 
which carries out scan exposure of the pattern of this original edition by slit light is contained in such an 
exposure device by this substrate, carrying out the synchronous scan of an exposure device, and the 
substrate and the original edition which carry out projection transfer of the pattern of the original edition at 
this substrate, and it sells at the state where the substrate was made to stand it still to it, for example. 
[0061] 

Hereafter, a suitable embodiment of this invention is described in illustration. Drawing 1 is a figure showing 
composition of a suitable embodiment of this invention roughly. The illumination-light study system 2 is 
provided with light ejected from an exposure light source (un-illustrating) of an ArF excimer laser, F 2 laser, 
etc. in drawing 1 . The illumination-light study system 2 illuminates a part of reticle (original edition) 1 by slit 
light (light which has the sectional shape which passed a slit) using light provided from an exposure light 
source. While illuminating the reticle 1 by slit light, and one side synchronizes with another side, scanning 
movement of the reticle stage (original plate stage) 3 holding the reticle 1 and the wafer stage (substrate 
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stage) 10 holding the wafer (substrate) 9 is carried out. It lets such a synchronous scan pass, the whole 
pattern on the reticle 1 carries out image formation continuously on the wafer 9 via the projection optical 
system 4 as a result, and a resist applied to the wafer 9 surface is exposed. 
[0062] 

A two-dimensional position of the reticle stage 3 or the wafer stage 10 is measured by real time with the 
reference mirror 1 1 and the laser interferometer 1 2. Based on this measurement value, the stage control 
apparatus 13 performs the reticle 1 (reticle stage 3), positioning of the wafer 9 (wafer stage 10), and 
synchronous control. A drive adjusted, changed or controlled is built in the wafer stage 10, and a position of 
a sliding direction (the perpendicular direction) of the wafer 9, a hand of cut, and inclination at the time of 
exposure. The wafer stage 10 is controlled so that an exposure region on the wafer 9 always agrees with 
high precision in a focal plane of the projection optical system 4 with this drive. Here, a position (a sliding 
direction position and inclination) of a field on the wafer 9 is measured by an optical unillustrated focus 
sensor, and the stage control apparatus 13 is provided with it. 
[0063] 

A main part of an exposure device is installed into an unillustrated environmental chamber, and environment 
which surrounds a main part of an exposure device is maintained at a predetermined temperature. Air 
conditioning by which temperature control was carried out still more nearly individually is blown into the 
reticle stage 3, the wafer stage 10, space that surrounds the interferometer 12, and space which surrounds 
the projection lens 4, and environmental temperature is maintained still with high precision. 
[0064] 

According to this embodiment, an immersion method which fills space or a gap between the projection 
optical system 4 and the wafer 9 with a liquid is realized by the liquid feed nozzle 5 arranged the upper part 
of the wafer 9, and near the projection optical system 4, and the liquid recovery nozzle 6 arranged on both 
sides of the projection optical system 4 in an opposite hand of the liquid feed nozzle 5. 
[0065] 

Hereafter, the immersion method enforced in this embodiment is explained in detail. During exposure, it is 
the upstream of the direction which scans the wafer 9, and the liquid feed nozzle 5 is arranged near the 
projection optical system 4. Here, when the upstream of a scanning direction explains the case where a 
wafer is moved leftward (the 2nd direction) toward the left from the right, for example, it is right-hand side 
which is the counter direction (the 1 st direction). That is, when an arrow shows a scanning direction (the 
2nd direction), the direction of the starting point side of an arrow (the 1st direction) is the upstream. On 
both sides of the projection optical system 4, the liquid recovery nozzle 6 is arranged in the opposite hand 
(namely, downstream of a scanning direction) of the liquid feed nozzle 5. 
[0066] 

The liquid feed nozzle 5 is connected with the liquid feeder 7 via the feed pipe 16, and the liquid recovery 
nozzle 6 is similarly connected with the liquid recovery system 8 via the collection pipe 17. The liquid feeder 
7 may contain the tank which collects a liquid, the feeding device which sends out a liquid, and the flow 
control device which controls the supply flow rate of a liquid, for example. It is preferred that the 
temperature controller for controlling the supply temperature of a liquid is further included in the liquid 
feeder 7. The liquid recovery system 8 may contain the flow control device for controlling the recovery flow 
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rate of the tank which collects the collected liquid temporarily, for example, the suction unit which sucks up 
a liquid, and a liquid. The dipping control device 18 gives control commands, such as a start of dipping, a stop, 
a flow, further to the liquid feeder 7 and the liquid recovery system 8 based on these information in 
response to information, including the current position of the wafer stage 10, speed, acceleration, a target 
position, and the move direction, from the stage control apparatus 13. 
[0067] 

To choose the liquid for dipping from what has few absorption of exposing light, and also to have a refractive 
index almost comparable as refractive-media optical elements, such as quartz and fluorite, is desired. 
Specifically as a liquid for dipping, pure water, function water, fluoridation liquid (for example, fluorocarbon), 
etc. are hung up as a candidate. The liquid for dipping has that preferred by which dissolved gas was fully 
beforehand removed using the deaerator. This is because it is immediately absorbable in a liquid even if 
generating of air bubbles is controlled and it is generated by air bubbles, being aimed at nitrogen and oxygen 
which are contained mostly for example, in an environmental gas — a liquid — dissolved — if not less than 
80% of possible gas volume is removed, generating of air bubbles can fully be controlled. Of course, an 
exposure device is equipped with an unillustrated deaerator, and a liquid may be supplied to the liquid feeder 
7, always removing the dissolved gas in a liquid. The vacuum degassing apparatus which separates the film 
of gas permeation nature, pours a liquid to one side as a deaerator, for example, makes another side a 
vacuum, and drives out the dissolved gas in a liquid in a vacuum via the film is preferred. 
[0068] 

Next, the process with which liquid is filled between the projection optical system 4 and the wafer 9 is 

explained, referring to drawing 2 . 

[0069] 

First, liquid membrane sufficient by supplying the liquid f, for example in the amount of about 1 steady flow, 
and making the undersurface of the liquid feed nozzle 5 and the upper surface of the wafer 9 stick a liquid on 
the wafer 9 from the liquid feed nozzle 5, [ a state or the state where it is moving ] the wafer 9 has stood it 
still is formed ( drawing 2 (a)). 
[0070] 

Next, start movement of the wafer 9 or it is made to move further, continuing supplying a liquid from the 
feeding nozzle 5, and liquid membrane is drawn up to the projection optical system 4 undersurface using 
movement of the wafer 9, without making liquid membrane formed by ( drawing 2 (a)) break off ( drawing 2 (b), 
drawing 2 (c)). 
[0071] 

If the wafer 9 moves further and results in an exposure start position, scan exposure by slit light will be 
started ( drawing 2 (d)). During slit exposure, supplying a liquid from the feeding nozzle 5 is continued like 
drawing 2 (c), and it is [ as opposed to / further / the projection optical system 4 ] the downstream (in 
drawing 2 .) of scanning direction S. By collecting liquids which flow out from left-hand side by the recovery 
nozzle 6, between the wafer 9 and the projection optical systems 4 is stabilized, and it is filled with liquid 
( drawing 2 (d)). 
[0072] 

If the wafer 9 moves further and results in an exposure completion position, exposure by slit light will be 
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completed (e). After exposure by slit light is completed, the liquid recovery nozzle 9 recovers a liquid which 
remained on the wafer 9, suspending supply of a liquid from the liquid feed nozzle 5 ( drawing 2 (e)), and 
moving the wafer 9 to scanning direction S ( drawing 2 (f), drawing 2 (g)). 
[0073] 

As mentioned above, according to a method of supplying a liquid continuously on the surface of the wafer 9, 
a gap of a final surface of the projection optical system 4 and the wafer 9 can be filled with continuous liquid 
membrane (liquid membrane which does not break off), moving the wafer 9 so that liquid membrane may 
spread with movement of the wafer 9. And according to such a method, it compares with a method indicated 
to the patent documents 2 which turn a nozzle to a gap of the projection optical system 4 and the wafer 9, 
and supply a liquid to this gap, When a gap of a projection optical system and a wafer is small, liquid 
membrane can be certainly formed in the gap, and moreover, air bubbles in the liquid membrane which may 
exist can be reduced. According to such a method, since relative velocity to a wafer is slow, liquid 
membrane is certainly collected through the liquid recovery nozzle 6, and it deals in it. Therefore, scattering 
of a liquid to the exterior is prevented effectively and gets. 
[0074] 

A sequence of above supply and recovery of a liquid may be carried out for every (every one transfer of a 
reticle image) exposure shot field, and all or some of exposure shot fields on a wafer may be carried out as 
one unit. In the case of the latter, supply and recovery of a liquid may be carried out at the time of step 
moving of a wafer between exposure shot fields, and supply and recovery of a liquid may be suspended at 
the time of step moving. 
[0075] 

The above dipping is applicable also to exposure devices (what is called a stepper etc.) exposed in the state 
where a wafer was made to stand it still. In this case, what is necessary is just to control supply and 
recovery of a liquid to extend liquid membrane between an exposure shot field which should be exposed 
next, and the undersurface of the projection optical system 4, for example, when carrying out step moving of 
the wafer between exposure shot fields. 
[0076] 

Next, a suitable example of concrete composition of the liquid feed nozzle 5 and the liquid recovery nozzle 6 

and arrangement is explained, referring to drawing 3 - drawing 7 . 

[0077] 

Drawing 3 is the top view which cut and overlooked an exposure device of drawing 1 from the wafer 9 in the 
upper part. It faces across 4 s of final surfaces of the projection optical system 4, and the liquid feed nozzle 
5 is arranged at the upstream (seeing from the projection optical system 4 the direction of -X) of the move 
direction S of the wafer 9 (seeing from the projection optical system 4 the direction of +X), and the liquid 
recovery nozzle 6 is arranged at the downstream (seeing from the projection optical system 4 the direction 
of +X). When an exposure device is a scanner (scanning exposure device), making it the same as a scanning 
direction of a wafer at the time of exposure is stabilized as for the move direction of a wafer and it forms 
liquid membrane, it is desirable. 
[0078] 

As for the liquid feed nozzle 5, being arranged is preferred so that the undersurface (lower end) may become 
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high a little rather than the almost same height as 4 s of final surfaces (undersurface) of the projection 
optical system 4, or it, and by this. While a liquid sticks to a final surface of the projection lens 4 enough, 
eliminating an air layer, it can move with a wafer, and mixing of air bubbles to liquid membrane can be 
prevented. 
[0079] 

As for the liquid recovery nozzle 6, it is preferred to be arranged so that the undersurface (lower end) may 
become low a little rather than the almost same height as 4 s of final surfaces (undersurface) of the 
projection optical system 4 or it, a liquid takes by this — spilling (be thoroughly unrecoverable) — a liquid on 
a wafer is efficiently recoverable, preventing. 
[0080] 

It is the same as the length Le of a field along which exposing light flux passes at least, or a long time is 
more preferred than it, the president of a university L1 of an exit which carries out the regurgitation of the 
liquid of the liquid feed nozzle 5 is the same as width of 4 s of final surfaces of the projection optical system 
4, or his long time is still more preferred than it It is the same as the length L1 of a liquid discharge port of 
the liquid feed nozzle 5, or a long time is more preferred than it, the length L2 of the liquid recovery nozzle 
6 is the same as width of 4 s of projection optical system final surfaces, or its long time is still more 
preferred than it. 
[0081] 

As for the flow V of a liquid supplied to space (dipping space) between the wafer 9 and the undersurface of 
the projection optical system 4 from the feeding nozzle 5, determining according to a formula (1) is desirable. 
[0082] 

V>=L1 and d-upsilon .... A formula (1) 

Here, d is an interval of a portion which fills liquid between a wafer and a projection optical system final 
surface (undersurface). upsilon is the movement speed of a wafer at the time of dipping, and scanning speed 
of a wafer is applied at the time of scan exposure. 
[0083] 

The flow V of the liquid supplied to dipping space from the liquid feed nozzle 5 is shown by the formula (2) 
when mean velocity of the liquid in the liquid discharge port of the feeding nozzle 5 is set to mu. 
[0084] 

V=L1 and wmu .... Formula (2) 

Here, w is the width of a liquid discharge port. A formula (3) is drawn from a formula (1) and a formula (2). 
[0085] 

Mu>=d-upsilon/w .... Formula (3) 

Namely, the mean velocity (namely, supply flow rate per delivery unit area) of a liquid [ in / more generally / 
the liquid discharge port of the feeding nozzle 5 ], What is necessary is just to determine the flow of the 
liquid to supply so that it may consist [ whether it is equal to the interval d of the gap of 4 s of projection 
optical system final surfaces, and the wafer 9, and the value which **(ed) the product with the movement 
speed upsilon of the wafer stage 10 by the width w of the delivery, and ] of it. Here, if w is defined strictly, it 
will become the minimum of the width of a liquid discharge port which met in the move direction of the wafer 
9 in the corresponding liquid feed nozzle 5. 
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[0086] 

In order to make it possible to start exposure from the end of a wafer, before the end of a wafer arrives at 
an exposure region (field where exposing light is irradiated), it is necessary to grow up liquid membrane 
enough under 4 s of final surfaces (undersurface) of the projection optical system 4. So, in the example of 
composition shown in drawing 3 , it makes it possible to form liquid membrane in the outside of the wafer 9 
also in the field of the outside of the wafer 9 by forming the face plate (plate) 1 9 of the almost same height 
as the wafer 9. 
[0087] 

Drawing 4 is a figure showing the 2nd example of composition about composition and arrangement of the 
liquid feed nozzle 5 and the liquid recovery nozzle 6. The 2nd example of composition shown in drawing 4 
differs from the 1st example of composition shown in drawing 3 with a point that a mouth of the liquid feed 
nozzle 5 and the liquid recovery nozzle 6 is provided in a field (opposed face which counters a wafer stage 
or a wafer) of the continuous members 20a and 20b. 
[0088] 

The bottom (opposed face) of the continuous members 20a and 20b is the almost same height as 4 s of 
projection optical system final surfaces. A peripheral edge of 4 s of projection optical system final surfaces 
is arranged so that it may be close with an outer peripheral part of a body tube of the projection optical 
system 4. According to such composition, an interval of the wafer 9 and the bottom of the liquid feed nozzle 
5, An interval of the wafer 9 and the bottom of the liquid recovery nozzle 6 and an interval of the wafer 9 and 
4 s of projection optical system final surfaces can be made almost the same, and the bottom of the liquid 
feed nozzle 5, 4 s of projection optical system final surfaces, and the bottom of the liquid recovery nozzle 6 
can be further constituted as a continuous field. 
[0089] 

Composition which has arranged each nozzles 5 and 6 in a field which continued from 4 s of projection 
optical system final surfaces has the following advantages. A liquid supplied from the liquid feed nozzle 5 is 
stuck to the bottom and the wafer 9 of the continuous member 20a in which the liquid feed nozzle 5 carried 
out the opening, and forms liquid membrane. This liquid membrane progresses toward 4 s of projection 
optical system final surfaces continuously connected to the bottom of the continuous member 20a with the 
wafer 9. Therefore, this liquid membrane can advance into 4 s of final surfaces of the projection optical 
system 4, and also the bottom of the continuous member 20b smoothly. Thus, 4 s of projection optical 
system final surfaces and the continuous members 20a and 20b which followed it make it possible to fill 
almost the whole surface of a gap of them and the wafer 9 with a liquid. 
[0090] 

Since liquid membrane moves with the wafer 9 while the upper surface and undersurface always stick with a 
flat surface, contact with environment (gas) which surrounds liquid membrane serves as only the side of 
liquid membrane substantially, therefore, a touch area of liquid membrane and a gas is small, and also in 
order to flow through a gap of about 1 law, there is little speed change, disorder does not take place to a 
flow easily, and air bubbles do not generate liquid membrane easily in liquid membrane. Since this reduces 
the dissolution of a gas to inside of a liquid, it can control originating in temperature or local pressure 
variation and being generated by very small air bubbles in liquid membrane. 
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[0091] 

As long as the bottom (undersurface) is following 4 s of final surfaces (undersurface) of the projection 
optical system 4, the continuous members 20a and 20b may be form of sheet, may be block form and may 
have other form. The continuous members 20a and 20b may be constituted as a portion united with the 
bottom of the nozzles 5 and 6, and/or the bottom of a body tube of the projection optical system 4. 
[0092] 

Drawing 5 is a figure showing the 3rd example of composition about composition and arrangement of the 
liquid feed nozzle 5 and the liquid recovery nozzle 6. The 3rd example of composition shown in drawing 5 is 
a point which has stationed both sides of the liquid feed nozzle 5 (5a, 5b) and the liquid recovery nozzle 6 
(6a, 6b) on both sides across 4 s of projection optical system final surfaces, and differs from the 2nd 
example of composition shown in drawing 4 . 
[0093] 

The liquid feed nozzles 5a and 5b are arranged so that the projection optical system 4 may be relatively 
inserted into a position near 4 s of final surfaces of the projection optical system 4, and the liquid recovery 
nozzles 6a and 6b are arranged relatively at the outside of the position 5a and 5b far from 4 s of final 
surfaces of the projection optical system 4, i.e., liquid feed nozzles, and they deal in them. 
[0094] 

When the wafer 9 is moving in the direction of +X of an arrow shown in drawing 5 , a liquid is supplied to a gap 
of the wafer 9 and 4 s of final surfaces from the liquid feed nozzle 5a, and supply from the liquid feed nozzle 
5b stops. At this time, by the liquid recovery nozzle 6b, almost all liquids are collected and it deals in them. 
However, a liquid may flow also into a counter direction depending on a flow of a liquid supplied from the 
liquid feed nozzle 5a. Then, scattering and ****** of a liquid can be prevented by operating the liquid 
recovery nozzle 6a besides the liquid recovery nozzle 6b, and collecting liquid which flows into an opposite 
direction. When such an effect is taken into consideration, as for a liquid recovery nozzle, being arranged at 
the perimeter is preferred so that the circumference of 4 s of projection optical system final surfaces may 
be surrounded, and when a liquid is supplied from a liquid feed nozzle, it is preferred [ a recovery nozzle ] to 
always operate a liquid recovery nozzle. 
[0095] 

On the other hand, when the wafer 9 is moving in the direction of -X of an arrow shown in drawing 5 , 
contrary to the above, from the liquid feed nozzle 5b, a liquid is supplied and supply of a liquid from 5a stops. 
Thereby, it cannot be concerned with right reverse of the move direction of a wafer, but a gap of the wafer 
9 and 4 s of projection lens final surfaces can always be filled with a liquid. Also when reversing the move 
direction of a wafer by changing supply of a liquid from both nozzles 5a and 5b, a gap of the wafer 9 and 4 s 
of projection lens final surfaces can be filled with a liquid, without making liquid membrane break off (** into 
which liquid membrane is not made to divide). 
[0096] 

Form of 4 s of projection lens final surfaces does not need to be circular. For example, the liquid feed 
nozzles 5a and 5b and the liquid recovery nozzles 6a and 6b can be brought more close to an optical path of 
exposing light flux by making into a straight line a portion which faces a nozzle, for example, making it a 
straw-bag form like drawing 5 . Thereby, move **** of time required in order to fill a liquid, or a wafer can be 
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lessened. Especially in the case of a scanner, light flux of sectional shape with exposing light flux long in a 
direction which intersects perpendicularly with a scanning direction short in a scanning direction also in 4 s 
of projection lens final surfaces which are slit shape on a wafer surface and approach it is used. Then, 
according to sectional shape of such light flux, form of a final surface of the projection optical system 4 can 
be made into form of a straw-bag type with narrow width of a scanning direction, etc. Of course, form of a 
final surface of a projection optical system is not restricted to a straw-bag type, and can be made into 
various form, such as a rectangle and form of an annulus ring arc (some annulus rings). 
[0097] 

Drawing 6 is a figure showing the 4th example of composition about composition and arrangement of a liquid 
feed nozzle and a liquid recovery nozzle. In the 4th example of composition shown in drawing 6 , the liquid 
feed nozzles 5a-5d were formed in four sides of circumferences which enclose 4 s of projection optical 
system final surfaces, respectively, and further, the liquid recovery nozzles 6a-6d are provided so that 
those peripheries may be surrounded. When a liquid is supplied and a wafer moves in the direction of 
arrow-X from the liquid feed nozzle 5a provided in the upstream in this wafer move direction when a wafer 
moved in the direction of figure Nakaya seal +X, a liquid is supplied from the liquid feed nozzle 5b. When a 
wafer moves in the direction of arrow +Y, a liquid is supplied from the feeding nozzle 5c, and when a wafer 
moves in the direction of arrow-Y, a liquid is supplied from 5d of liquid feed nozzles. 
[0098] 

Since most is performed by liquid recovery nozzle arranged at the downstream in the move direction of a 
wafer, recovery of a liquid may be the composition of operating only the target recovery nozzle. However, in 
preparation for unexpected situations, such as malfunction, a direction where the liquid recovery nozzles 
6a-6c operated all four [ these ] simultaneously while supplying a liquid at least can prevent scattering and 
****** 0 f a liquid more certainly. Of course, instead of arranging two or more liquid recovery nozzles, one 
liquid recovery nozzle covering the perimeter may be arranged so that the circumference of 4 s of 
projection optical system final surfaces may be surrounded. What is necessary is just to determine a flow of 
a liquid supplied from the liquid feed nozzles 6a-6c according to a formula (3). According to the above 
composition, the move direction of a wafer is not restricted in X and the direction of Y, but maintenance of 
liquid membrane of it is attained also in movement to an oblique direction. 
[0099] 

Thus, arrange two or more liquid feed nozzles so that 4 s of projection optical system final surfaces may be 
surrounded, and also at the time of wafer movement. So that a liquid may be supplied from a liquid feed 
nozzle arranged in the upper stream (seeing from a projection optical system opposite hand of the move 
direction) in the move direction, By changing a liquid feed nozzle used for supply, it becomes possible not to 
depend in the move direction of a wafer but to always fill a gap of 4 s of projection optical system final 
surfaces, and a wafer with a liquid. As a result, when changing the move direction of under step moving not 
only under scan exposure but in a wafer surface, or a wafer, between the wafer 9 and 4 s of projection lens 
final surfaces can be filled with a liquid, without making liquid membrane always break off. Thereby, it 
becomes possible to break off liquid membrane and to always fill a gap of 4 s of projection optical system 
final surfaces, and the wafer 9 with a liquid without last thing until exposure of an entire wafer surface is 
completed from an exposure start in one wafer. As a result, it becomes unnecessary to form liquid 
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membrane for every shot, and the productivity of an exposure device improves substantially. 
[0100] 

Drawing 7 is a figure showing the 5th example of composition about the composition and arrangement of a 
liquid feed nozzle and a liquid recovery nozzle. In this example of composition, the liquid feed nozzles 5a~5h 
and the liquid recovery nozzles 6a~6h are arranged in on the circumference so that the periphery of 4 s of 
projection optical system final surfaces may be surrounded. A liquid feed nozzle is arranged inside a liquid 
recovery nozzle. Thus, also in the case where the wafer stage 10 moves aslant by arranging each nozzle on 
the circumference, A liquid is supplied from the liquid feed nozzle almost corresponding to the upper stream 
in the move direction, and it becomes possible to fill the gap of a projection optical system final surface and 
a wafer with a liquid by collecting liquids from the liquid recovery nozzle located in the move direction lower 
stream at least. 
[0101] 

For example, what is necessary is to supply a liquid from the liquid feed nozzles 5b and 5c at least, and just 
to control each nozzle to collect liquids from the liquid recovery nozzles 6f and 6g at least, when moving 45 
degrees across +X and the direction of +Y, as a wafer shows [ an arrow ]. Thus, it becomes possible by 
arranging each nozzle on the circumference to form liquid membrane more flexibly corresponding to the 
various move directions of a wafer. Although two or more divided liquid recovery nozzles are shown by 
drawing 7 , The same with having explained the 4th example of composition, in preparation for unexpected 
situations, such as malfunction, while supplying the liquid for liquid recovery nozzles [ 6a-6h ] all at least, 
the direction operated simultaneously can prevent scattering and ****** of a liquid more certainly. Of 
course, instead of arranging two or more liquid recovery nozzles, one liquid recovery nozzle covering the 
perimeter may be arranged so that the circumference of 4 s of projection optical system final surfaces may 
be surrounded. 
[0102] 

The state where a gap of a wafer and 4 s of projection lens final surfaces is not filled with a liquid, and how 
to fill a liquid are imperfect, and when a gas still exists in a gap, as explained until now, it is preferred to 
supply a liquid from the upstream of the move direction of a wafer. However, after a gap of the wafer 9 and 
4 s of projection lens final surfaces is thoroughly filled with a liquid, a liquid may be supplied from all the 
liquid feed nozzles irrespective of the move direction of a wafer. In this case, a flow and a recovery flow rate 
of a liquid to supply increase, since it becomes unnecessary to change a feeding nozzle frequently while 
there is a fault to which a running cost becomes high, time which a change takes is lost and the productivity 
of an exposure device improves. A drive which changes a feeding nozzle at high speed becomes 
unnecessary, and also there is also an advantage that a liquid feeder can be miniaturized. Control of such 
supply of a liquid cannot be restricted to an example of composition shown in drawing 7 , but can be applied 
also to composition of a nozzle shown in drawing 5 and drawing 6 , and can acquire same effect also in this 
case. 
[0103] 

What is necessary is just to determine with the application of a formula (3) to each liquid feed nozzle 
fundamentally about a flow of a liquid supplied from a liquid feed nozzle in an example of composition shown 
in drawing 7 , respectively. This can be simplified and a liquid of the same flow can be uniformly supplied from 
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all the liquid feed nozzles. In this case, what is necessary is not to depend in the move direction of a wafer, 
but to make width of a liquid supply port into constant value w\ and just to determine total-flow V 
according to a formula (4), since form of a delivery of a liquid feed nozzle is arranged in the shape of ** 
around the center of exposing light flux in an example of composition shown in drawing 7 . 
[0104] 

V>= pi-D-d-upsilon .... A formula (4) 

Here, as for a circular constant and D, an interval of a wafer and a projection optical system final surface 
and upsilon of an average diameter of a delivery and d are [ pi ] the movement speed of a wafer at the time 
of dipping. 
[0105] 

Next, other suitable embodiments of this invention are described, referring to drawing 8 and drawing 9 . 
Drawing 8 is the top view which looked at the wafer stage 10 from the upper part of each nozzle provided on 
4 s of projection optical system final surface, and the outskirts of it According to the original visual 
curve-fitting method, since it is provided so that the wafer 9 may be countered, it should be expressed with 
a top view seen from the upper part by hidden line (dashed line), but in order to make it intelligible, a solid 
line is expressing a diffuser of each nozzles 5 and 6. 
[0106] 

The wafer 9 by which wafer stage top 10 was adsorbed is adjoined, and the plate 21 is formed. The plate 21 
is arranged so that it may become the height as the upper surface of the wafer 9 fixed by vacuum 
absorption etc. on the wafer stage 10 in which the upper surface is almost the same. When the plate 21 is 
located directly under 4 s of projection optical system final surfaces, the unillustrated wafer conveying 
machine is arranged so that the wafers 9 may be collected from on the wafer stage 10 and the wafer 9 can 
be laid on the wafer stage 10. 
[0107] 

The process of this embodiment is explained referring to drawing 9 . Drawing 9 shows the action of each part 

to process order using the cross-sectional view of the principal part of drawing 8 . 

[0108] 

During exposure, a gap of the wafer 9 and 4 s of projection optical system final surfaces is maintained by the 
state where it was always filled with a liquid, a liquid being supplied from the liquid feed nozzle 5 if needed, 
and a liquid being recovered by the liquid recovery nozzle 6 ( drawing 9 (a)). When a series of exposure to the 
one wafer 9 is completed, the plate 21 contiguous to the wafer 9 moves in the wafer stage 10 so that it may 
be located directly under 4 s of projection optical system final surfaces ( drawing 9 (b)). In the bottom of 4 s 
of projection optical system final surfaces, also in the state where it was located under 4 s of projection 
optical system final surfaces, the plate 21 is always filled with a liquid by supplying a liquid from the liquid 
feed nozzle 5, when moving in the wafer stage 10, and continuing collecting liquids from the liquid recovery 
nozzle 6. Next, the exposed wafers 9 adsorbed and fixed on the wafer stage 10 are collected from the wafer 
stage 10 to an unillustrated wafer storage part, maintaining this state. New wafer 9' is laid on the wafer 
stage 10, and is made to adsorb and fix ( drawing 9 (c)). 
[0109] 

And a liquid is supplied from the liquid feed nozzle 5, while the liquid recovery nozzle 6 recovers a liquid, it 
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moves in the wafer stage 10, and wafer 9' is sent in directly under 4 s of projection optical system final 
surfaces, always continuing filling a liquid under 4 s of projection optical system final surfaces ( drawing 9 (d)). 
[0110] 

Thus, most liquids on a wafer are recoverable by moving the plate 21 to an exposure position, continuing 
supply and recovery of a liquid after exposure completion. Therefore, without carrying out collecting 
operation of a special liquid, since a wafer is smoothly exchangeable, the productivity of an exposure device 
can be raised. Since 4 s of projection optical system final surfaces are not concerned with exchange of a 
wafer but are always fulfilled by a liquid, an impurity contained in an environmental atmosphere does not 
touch 4 s of projection optical system final surfaces directly. And since a contact portion of a liquid and air 
is stopped to the minimum, quantity of an impurity incorporated into a liquid can stop to the minimum. 
Therefore, cloudy weather of 4 s of projection optical system final surfaces by an impurity can be controlled. 
[0111] 

On the contrary, when liquids are collected to a degree of wafer exchange, the surface of 4 s of projection 
optical system final surfaces is placed by the state where thin liquid membrane was attached temporarily. 
When a mineral constituent by which a liquid is contained in environment in the case of pure water etc., and 
an organic component of hydrophilic nature are easy to be taken in in a film of pure water and pure water 
evaporates, a possibility that a mineral constituent and an organic component will remain on the surface of 
a projection optical system, and will cause cloudy is dramatically high. 
[0112] 

As shown in drawing 9 (b) and (c), in the midst of exchanging a wafer on the wafer stage 10, are in the state 
where liquid membrane is maintained between 4 s of projection optical system final surfaces, and the plate 
21, but. It means that liquid membrane had received exposing light just before this in contact with the 
sensitizing agent surface applied on a wafer. When a sensitizing agent is exposed, an ingredient contained in 
a sensitizing agent to some extent will be a gaseous substance, and will be emitted, and this gaseous 
substance will melt into liquid membrane which is in contact with that upper surface. 
[0113] 

It is better to fully replace liquid membrane by a new liquid even before the next exposure start, since it will 
be polluted [ in which this gaseous substance melted into liquid membrane immediately after exposure ]. 
Otherwise, transmissivity in liquid membrane may change with the melted impurities, it may have an adverse 
effect on light exposure control, and fault which worsens the productivity of exposure devices, such as 
increase of line width variation, may arise. There is also concern which a melted impurity will be in a state of 
supersaturation, and generates as air bubbles, and poor image formation produces. An impurity which melted 
into liquid membrane may trigger a chemical reaction by exposing light, and it may cause cloudy weather of 
a projection optical system final surface. So, below, such a problem and its solution are considered. 
[0114] 

A continuously new liquid is supplied from the liquid feed nozzle 5, and if it is in a state currently 
continuously collected from the liquid recovery nozzle 6, though substitution speed is slow, liquid membrane 
will be once replaced by the new liquid. Therefore, in the wafer 9 or plate 21 top, it is thought that purity of 
liquid membrane sufficient only by just supply and recovery by the nozzles 5 and 6 for the next exposure 
may be raised. Purity of liquid membrane is further improvable by enlarging immediately after exposing a flow 
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of supply and recovery, and returning to the original flow just before exposure. In this case, the wafer 9 and 
the plate 21 are moved with change of a flow, and, in a direction which also changed movement speed of the 
wafer 9 and the plate 21 according to a changing amount of a flow further, substitution speed of liquid 
membrane increases. If supply and recovery of a liquid are performed making the wafer 9 or the plate 21 go, 
come back to or rotate, since liquid membrane can be replaced continuously, it is still better. 
[0115] 

this — it may enable it to change an interval which may obtain and may carry out a change in a supply flow 
rate [ like ] and a recovery flow rate for every shot region, which may be carried out and may be carried out 
for every wafer and which is carried out and is carried out if needed, and timing However, since outgas is 
emitted also in the state where it has not exposed, on a sensitizing agent, contamination may advance only 
by liquid membrane contacting, and construction material of a sensitizing agent to be used also has a thing 
thing which has dramatically large outgas to a still more nearly required light exposure. Therefore, liquid 
membrane may be easy to be polluted beyond anticipation. 
[0116] 

Then, the liquid suction opening 22 may be formed in suitable positions, such as a center of the plate 21, like 
drawing 8 as an option which replaces liquid membrane under a projection optical system final surface by a 
new liquid more positively. Suction units, such as an unillustrated suction pump and a cylinder, are 
connected to this suction opening 22, and a gas and a liquid can be attracted. That is, only the same flow as 
quantity attracted from the suction opening 22 at least increases a flow of a liquid supplied from the liquid 
feed nozzle 5 at the same time it collects liquids from the suction opening 22 where the plate 21 is sent in 
directly under 4 s of projection optical system final surfaces as shown in drawing 10 . By this most liquid 
membrane under a projection optical system final surface. It will have a flow which tends toward the suction 
opening 22 of a center instead of an outer peripheral direction (liquid recovery nozzle 6 direction), and an 
always new liquid can continue ( drawing 10 (b), drawing 1 0 (c)) replacing this liquid membrane also in the 
state where the plate 21 is standing it still. 
[0117] 

By the above composition, substitution speed of a liquid under a projection optical system final surface 
improves by leaps and bounds. Since liquid membrane is replaced on the plate 21 which can apply 
construction material which is easy to maintain cleanliness that it is hard to be polluted chemically, such as 
not a sensitizing agent top with concern of contamination but stainless steel, and a fluoro-resin, a gap under 
a projection optical system final surface can be filled with a liquid with dramatically high purity. Therefore, 
influence of cloudy weather etc. which an impurity gas ingredient generated from an impurity which exists 
during the open air, or the sensitizing agent surface gives to a projection optical system final surface can be 
suppressed still more effectively. 
[0118] 

Substitution of liquid membrane on the plate 21 as shown in drawing 9 and drawing 10 is not limited at the 
time of wafer exchange, and can be carried out irrespective of a commuter's ticket and stage amphiboles in 
an exposure sequence of a series of one wafer if needed. 
[0119] 

In an example of composition shown in drawing 9 and drawing 10 , when forming the plate 21 on a wafer stage 
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and delivering a wafer between a wafer stage and an unillustrated wafer conveying machine, the plate 21 is 
located directly under 4 s of projection optical system final surfaces. [ however, / when performing various 
work required before and after exposure when the plate 21 performs an alignment measurement step under 
an off-axis microscope which is not illustrated / which is carried out before exposure /, for example, and 
various work required for maintenance and management of an exposure device ], It may be constituted so 
that it may be located directly under a projection optical system final surface. Here, in two or more wafer 
stage positions, directly under a projection optical system final surface, when the plate 21 and the suction 
opening 22 are required, two or more plates and suction openings may be arranged on a wafer stage. Of 
course, like the face plate 19 shown by drawing 3 , a plate may be arranged so that a wafer may be 
surrounded, and two or more suction openings may be provided in this plate according to a position of a 
projection optical system final surface at the time of performing various processes. 
[0120] 

an unillustrated drive for exclusive use may be formed, and although the plate 21 is arranged on the wafer 
stage 10, it may constitute from drawing 9 and drawing 10 so that the plate 21 can be independently moved 
from the wafer stage 10. However, in this case, the plate 21 should be driven so that a big gap may not be 
formed between wafers adsorbed and fixed on the wafer stage 10. For example, when shifting to a state of 
(b) from drawing 9 (a), or when shifting to a state of (d) from drawing 9 (c), the wafer stage 10 and the plate 
21 should be driven, cooperating so that physical relationship which adjoins mutually may be maintained so 
that it may move near a projection optical system final surface. Here, while a gap of a wafer and the plate 21 
passes directly under a projection optical system final surface at least, height of the plate 21 should be 
maintained by the almost same height as a wafer top. 
[0121] 

After moving liquid membrane between a projection optical system final surface and the plate 21, the 
position can be maintained about the plate 21, the position can be arbitrarily changed about the wafer stage 
10, and various processes can be performed. Thus, by forming the mechanism to which the plate 21 is 
independently moved from the wafer stage 10, there is an advantage which can continue filling the bottom of 
a projection optical system final surface with a liquid using the time section currently used for various work 
[ the wafer stage 10 ] other than exposure. Since it becomes unnecessary to establish two or more plates 
and suction openings by forming such a mechanism, or to enlarge a plate, an exposure device can be 
miniaturized. 
[0122] 

In order to measure the illumination unevenness sensor for measuring the illuminance distribution of 
exposing light in the suitable part of the plate 21, and the absolute illumination of exposing light, an 
illuminometer may be formed absolutely. In this case, moreover, illumination unevenness and absolute 
illumination can be measured by the almost same immersion state as an exposed state, continuing filling a 
liquid under a projection optical system final surface without once collecting liquids. Thereby, illumination 
unevenness and absolute illumination can be measured in high accuracy, without dropping the productivity 
of an exposure device. As mentioned above, although it is preferred that it can move individually [ a wafer 
stage ] in respect of productivity as for a plate, there is an advantage also in arranging an illumination 
unevenness sensor on a wafer stage together with a plate at the point which can measure the addition 
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illumination unevenness at the time of a scan in the case of a scanning type exposure device. 
[0123] 

By using a function to attract a gas and a liquid from the suction opening 22, initial liquid membrane to 4 s of 
projection optical system final surfaces can be generated more nearly promptly. A generation method of 
initial liquid membrane using the suction opening 22 is explained referring to drawing 11 . 
[0124] 

the liquid feed nozzle 5 arranged so that a periphery of introduction and 4 s of projection lens final surfaces 
may be surrounded — mostly, the plate 21 is moved so that the suction opening 22 may be located directly 
under a center. In this state, a liquid is supplied on the plate 21 from the perimeter of the liquid feed nozzle 
5 ( drawing 1 1 (a)). 
[0125] 

A supplied liquid forms the liquid membrane f periphery shape or annular according to arrangement of the 
liquid feed nozzle 5 between the parallel flat surface (continuous member) 20 and the plate 21 including 4 s 
of projection lens final surfaces, leaving the gas g in the center. Only by continuing supplying a liquid as it is, 
since the gas g is confined inside the liquid membrane f, the gas g is not discharged outside. Therefore, 
space under 4 s of projection lens final surfaces cannot be thoroughly filled with a liquid, even if it passes till 
when. 
[0126] 

Then, from the liquid feed nozzle 5, periphery shape or where the space under the final surface 4s is 
supplied annularly, the gas g is attracted for a liquid through the suction opening 22. The pressure of the gas 
g becomes negative pressure rather than the pressure of outside environment by this suction, according to 
this pressure differential, to the liquid membrane currently formed in the periphery, the power of tending 
toward the suction opening 22 from a periphery works, and liquid membrane begins ( drawing 1 1 (b)) to 
spread promptly toward the suction opening 22 in it. If suction is continued through the suction opening 22, 
when a liquid will begin to be attracted through the suction opening 22, the crevice between 4 s of projection 
optical system final surfaces and the plate 21 is fulfilled by liquid membrane without the gas g ( drawing 1 1 
(c)). 
[0127] 

Next, suction from the suction opening 22 is stopped. Where suction is stopped, while the wafer stage 10 
has stopped, supply of the liquid from the liquid feed nozzle 5 may be suspended. However, after the liquid 
has stood it still, the gas and impurity which constitute ambient environment are continuously incorporated 
in the liquid. Therefore, the fault with which remain till exposure, without the concentration of air bubbles or 
an impurity becoming high and the air bubbles by which it was generated disappearing, it is generated by 
very small air bubbles by exposure, or a projection optical system final surface blooms cloudy with the 
impurity incorporated further may arise. In order to avoid this fault, while continuing supplying a liquid 
continuously also while the wafer stage 10 has stopped and supplying this liquid, it is preferred to collect 
liquids by the liquid recovery nozzle 6 at least. 
[0128] 

Drawing 1 1 (a) As for the liquid recovery nozzle 6, although the liquid recovery nozzle 6 may stop between - 
(c), in order for vibration, change of the sudden liquid amount of supply, etc. to prevent a liquid from 
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scattering outside, it is always preferred to make it work. 
[0129] 

The wafer stage 21 is moved so that the wafer 9 may finally be located directly under a projection optical 

system final surface, with supply and recovery of a liquid continued ( drawing 1 1 (d)). 

[0130] 

Thus, if periphery shape or the liquid membrane formed annularly is grown up toward a center by suction, it 
is possible to form the liquid membrane which does not have air bubbles more nearly promptly, and there is 
an advantage which raises the productivity of an exposure device by extension. According to this method, 
since movement of a stage is unnecessary, when a projection optical system with a larger numerical 
aperture is adopted, it is suitable also as a method of generating the liquid membrane of a big area especially. 
[0131] 

Of course, liquid membrane is also promptly recoverable by using the suction opening 22. That is, supply of 
a liquid from [ from a state which moved liquid membrane between 4 s of projection optical system final 
surfaces and the plate 21 ] the liquid feed nozzle 5 can be suspended, and most liquid membrane which were 
[ 4 s of projection optical system final surfaces and the liquid suction plate 21 ] of use can be promptly 
collected by attracting a liquid from the suction opening 22. In order to collect liquids more nearly 
thoroughly at this time, a liquid may be attracted moving the wafer stage 10. Since liquid membrane is 
immediately recoverable by using a recovery function of this liquid membrane, it becomes possible to start 
promptly without delay correspondence work at the time of maintenance inspection work and failure of 
equipment 
[0132] 

By using the suction opening 22 provided in the plate 21 explained how to generate initial liquid membrane 
promptly, referring to drawing 11 . As shown in drawing 1 2 apart from this method, even if the liquid inlet 23 
is established in the plate 21 instead of the suction opening 22 and it supplies a liquid through the liquid inlet 
23 from an unillustrated liquid feeder, initial liquid membrane is promptly generable as follows, namely, the 
liquid feed nozzle 5 arranged in drawing 12 so that a periphery of 4 s of the introduction projection lens final 
surfaces may be surrounded first — mostly, the plate 21 is moved so that the liquid inlet 23 may be located 
directly under a center. A liquid is supplied on the plate 21 through the liquid inlet 23 from this state. A 
supplied liquid forms small liquid membrane between 4 s of projection lens final surfaces, and the plate 21 
including the liquid inlet 23 ( drawing 12 (a)). 
[0133] 

By furthermore supplying a liquid through the liquid inlet 23 continuously, this small liquid membrane f 
spreads radiately ( drawing 12 (b)), and a gap of 4 s of projection optical system final surfaces and the plate 
21 is filled with a liquid. 
[0134] 

By collecting liquids through the liquid recovery nozzle 6 if needed, it can prevent a liquid overflowing the 

plate 21 and 4 s of projection optical system final surfaces ( drawing 12 (c)). 

[0135] 

Filling liquid membrane under a projection optical system final surface with a new liquid can be continued 
continuously, without dispersing to the circumference and making it leak a liquid in the state where the plate 
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21 was made to stand it still, the same [ also using the liquid inlet 23 ] with having explained with reference 
to drawing 10 . Specifically, liquids are collected through the liquid recovery nozzle 6 at the same time it 
supplies a liquid from the liquid inlet 23. Of course, it is better to interrupt supply of a liquid from the liquid 
feed nozzle 5 at this time. 
[0136] 

If it does in this way, a touch area with the surrounding gas can be made more smaller than a method of 
space between the plate 21 and 4 s of projection optical system final surfaces which begins to fill a liquid 
from a periphery of 4 s of projection optical system final surfaces using the suction opening 22 since it 
begins to fill a liquid from a center mostly. Therefore, since quantity of an impurity contained in a gas which 
dissolves into initial liquid membrane, or a gas can be made smaller, more stable exposure and resolution 
performance are obtained, and depressor effect over cloudy weather by an impurity can be heightened 
further. 
[0137] 

In addition to the liquid inlet 23, the liquid suction opening 22 shown by drawing 10 and drawing 1 1 may be 
formed in the plate 21, the liquid inlet 22 may be used for generation of initial liquid membrane, or 
substitution of liquid membrane, and the liquid suction opening 23 may be used for recovery of a liquid for 
replacing a liquid membrane part by the surrounding environmental gas. A function of the liquid inlet 22 and 
a function of the liquid suction opening 23 are also realizable by the same opening. That is, a function of the 
suction opening 22 and the inlet 23 can be changed if needed by making both a suction unit (un-illustrating) 
and a liquid feeder (un-illustrating) open for free passage via a changeover valve, and changing this 
changeover valve to an opening provided in the plate 21. If it does in this way, the plate 21 will be made more 
into a compact. 
[0138] 

Application of the plate 21 explained with reference to drawing 8 ~ drawing 1 2 , the suction opening 22, and 
the inlet 23, It is not limited to being used in combination with a liquid feed nozzle and a liquid recovery 
nozzle which were clearly explained in this Description, For example, in combination with various liquid 
supply and recovering mechanisms, an object for liquid supply currently indicated by WO 99/No. 49504 
gazette, piping for liquid recovery, etc. are used, and it deals in them. 
[0139] 

Drawing 13 is a perspective view showing the 6th example of composition about composition and 
arrangement of a liquid feed nozzle and a liquid recovery nozzle. An example of composition shown in 
drawing 13 differs from an example of composition which a point, i.e., a point that there is a level difference, 
that the peripheral face (projection side) 20c arranged rather than the liquid touching face 20a at a position 
near a wafer is established in the periphery side of the liquid touching face 20a where the liquid feed nozzle 
5 has been arranged shows to drawing 6 . In the peripheral face 20c, the liquid recovery nozzle 6 is arranged 
at periphery shape. 
[0140] 

Thus, a liquid becomes difficult to escape on the outside of the liquid touching face 20a by establishing the 
peripheral face 20c in a position near a wafer rather than the liquid touching face 20a at the periphery side 
of the liquid touching face 20a in which liquid membrane of 4 s of projection optical system final surfaces is 
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formed. By this, things can be small made possible for capability to collect liquids through the liquid recovery 
nozzle 6, and the liquid recovery nozzle 6 and the liquid recovery system 8 can be miniaturized by extension. 
Here, in an example of composition shown in drawing 13 , although the liquid recovery nozzle 6 is formed in 
the outside field 20c side, a liquid recovery nozzle may be provided, for example in thea [ 20 ] side, and may 
be prepared for both sides of the fields 20a and 20c for recovery of a more positive liquid. 
[0141] 

Although the field 20c of the outside formed with a level difference to the inside field 20a provided in 
business which encloses 4 s of projection optical system final surfaces over the perimeter in an example of 
composition shown in drawing 13 , For example, when the move direction of a wafer at the time of dipping is 
limited, the outside field 20c or a stepped section may be provided only in the downstream of the move 
direction of a wafer. In this case, the length of the outside 20c or a stepped section is the same as that of a 
liquid recovery nozzle, or its long time is more desirable than it. 
[0142] 

Although a nozzle mouth of the liquid feed nozzle 5 or the liquid recovery nozzle 6 may be constituted as a 
mere opening, it is desirable to provide a perforated plate which carries out two or more owners of the very 
small hole in a point of making liquid sagging hard to lessen place nonuniformity of the amount of supply of 
liquid or a recovery amount, and also to carry out, and a porous body in a nozzle mouth. A porous body 
which sintered especially fibrous, a metallic material [ being granular (powder) ], and an inorganic material is 
preferred. As a material (construction material which constitutes the surface at least) used for these, 
stainless steel, nickel, alumina, and silica glass are preferred in respect of affinity with pure water and 
fluoridation liquid which are used as a medium for dipping. 
[0143] 

Drawing 14 is a perspective view showing the 7th example of composition about composition and 
arrangement of a liquid feed nozzle and a liquid recovery nozzle, the [ the 1 st which an example of 
composition shown in drawing 14 is the point of having formed the inactive gas blow-off part 24 in an 
outermost periphery part which encloses 4 s of projection optical system final surfaces, and had been 
mentioned so far - ] — it differs from an example of composition of six. 
[0144] 

The inactive gas blow-off part (blow-off ring) 24 is open for free passage with an unillustrated inert gas 
feeder, and toward the wafer and plate which are arranged caudad, it is constituted so that inactive gas can 
be blown off at an almost uniform speed. In the state where liquid membrane is formed between 4 s of 
projection optical system final surfaces, and a wafer and a plate. By blowing off inactive gas from the 
inactive gas blow-off part 24, a liquid which constitutes liquid membrane can be prevented from dispersing 
outside by applying a pressure from that periphery side with inactive gas to this liquid membrane. This 
advantage functions effectively especially, when a wafer and a plate are moving. Since liquid membrane is 
pushed on a central direction by supplying inactive gas, it can prevent remaining, while liquid membrane had 
adhered to the surface of a wafer or a plate. The surface of a wafer or a plate can be dried by supplying 
inactive gas. Only in order to dry a wafer and a plate here, as long as it uses inactive gas, a pressure of 
inactive gas may be low. 
[0145] 
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In order to blow off in the inactive gas blow-off part 24 and to stop place nonuniformity of speed, If it is 
considered as a slit nozzle which may provide a perforated plate and a porous body in the diffuser at a 
nozzle mouth, and blows off inactive gas from about 0.1 -mm very small crevice like the liquid feed nozzle 5, 
there is an advantage which stops an amount of consumption of inactive gas further, and, in addition, it is 
good. 
[0146] 

According to the above composition, a liquid can be more certainly prevented from remaining on the upper 
surface of a wafer or a plate. At the time of wafer exchange and maintenance inspection, a unit for 
collecting liquids which remained, and work make this unnecessary, and it contributes to raising the 
productivity of an exposure device, and preventing enlargement of equipment. By supply of inactive gas, 
time kept by the state where the sensitizing agent surface applied to a wafer top got wet can be stopped in 
a short time, and the sensitizing agent surface can be dried still more nearly immediately. Therefore, since it 
gets wet and a dependency over a state which affects a developing process after exposure of a sensitizing 
agent can be reduced as much as possible, stable resolution performance is expectable in a sensitizing 
agent. 
[0147] 

In an example of composition shown in drawing 14 , the liquid feed nozzle 5 and the liquid recovery nozzle 6 
were formed in the liquid touching face 20a which turns into mostly 4 s of projection optical system final 
surfaces with the field, the flat surface 20c near a wafer was established in the periphery side rather than 
the flat surface 20a, and an inactive gas blow-off part is provided in the flat surface 20c. Thus, by providing 
an inactive gas blow-off part in a field near a wafer rather than the liquid touching face 20a, influence which 
can acquire a big pressure differential, and holds down a running cost of an exposure device, and inactive 
gas has outside by a comparatively small gas mass flow can be suppressed to the minimum. Of course, when 
this is provided in the liquid touching face 20a, an effect of an inactive gas blow-off part is fully 
demonstrated, and it deals in it. Also in an example of composition shown in drawing 3 - drawing 5 , it is the 
outside of the liquid supply port 5 or the liquid collection port 6, and the same length as them or an inactive 
gas blow-off part longer than it can be provided in the upstream of the wafer move direction. 
[0148] 

A gas suction part (suction ring) of the inactive gas blow-off part 24 shown in drawing 14 which was not 
further illustrated to the periphery side is provided, This gas suction part inhales and recovers inactive gas 
which blew off from the inactive gas blow-off part 24, Influence of inactive gas given to a field around an 
exposure region can be suppressed to the minimum by exhausting the inhaled inactive gas at a place which 
does not have on the circumference of an exposure region. Here as a typical example of influence of 
inactive gas given to the circumference of an exposure region, For example, it is mentioned that inactive gas 
flows into an optical path of an interferometer which measures a position of a wafer stage, and an optical 
path of an optical focus sensor, and become uneven in time [ an ingredient of a gas in an optical path ] and 
spatially, and it serves as a fluctuation ingredient of a measurement value, and causes the Measurement 
Division error. 
[0149] 

It is appropriate for this inactive gas to use air which fully removed an impurity which affects cloudy weather 
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and a sensitizing agent of optical systems, such as an organic matter, acid gas, alkaline gas, and moisture, 
and nitrogen. Since it can prevent oxygen in the atmosphere melting into a liquid filled under a projection 
optical system final surface if especially nitrogen is used, when using pure water and function water 
especially as a liquid, there is an advantage which can prevent a contact surface with a liquid from carrying 
out oxidization corrosion. 
[0150] 

Drawing 1 5 is a figure showing a desirable example of composition of the liquid feed nozzle 5. Diffuser form 
of the liquid feed nozzle 5 shown in drawing 3 - drawing 8 , drawing 13 , and drawing 14 is slit shape. On the 
other hand, in an example of composition shown in drawing 15 , the one nozzle unit (discharge unit) 5 is 
equipped with the n nozzles (plurality) J1-Jn. It is connected with the liquid feeder 7 via the switching 
valves V1-Vn, respectively, and these nozzles J1-Jn can supply and suspend a liquid individually, 
respectively by changing operation of the switching valves V1-Vn corresponding to each nozzle J1-Jn. 
[0151] 

these nozzle groups are single tiers — it does not come out and may be arranged at plural lines, and 
according to this, also increasing a supply flow rate and a possible thing for which it carries out and liquid 
membrane is formed in still more complicated form are possible. 
[0152] 

The nozzle unit 5 which comprises two or more nozzles, For example, in a case where dipping is performed 
from a wafer periphery boundary part as shown in drawing 1 6 , It is controlled and gets so that only a 
switching valve corresponding to a nozzle which has a wafer caudad is opened, liquid may be supplied, a 
valve corresponding to a nozzle into which a wafer comes caudad with movement of a wafer further may be 
opened one by one and liquid may be further supplied on a wafer. Thereby, it can prevent liquid overflowing 
into the outside of a wafer. This reduces device load for recovery of a liquid. 
[0153] 

Although drawing 1 6 shows a case where a wafer moves and it enters in a field of a lower part of a nozzle 
row, it can apply also to a case from which a wafer separates from a field of a lower part of a nozzle row. The 
face plate may be formed in the outside of a wafer, in this case, what is necessary is just to control supply 
of a liquid from each nozzle corresponding to an outer edge of the face plate, and, thereby, a size of the face 
plate can be minimized. Therefore, migration length of a wafer stage can be made small and device size can 
be miniaturized. 
[0154] 

In an example of composition shown in drawing 15 , supply and a stop of liquid from each nozzle of the nozzle 
unit 5 are performed by opening and closing of a corresponding switching valve. As it replaces with this, for 
example, is used with an ink jet printer, It is also possible to embed regurgitation and a function to suspend 
for droplet for each nozzle of a nozzle unit, and it is possible by supplying a liquid continuously and also 
making droplet breathe out by high frequency to also make liquid membrane which continued substantially 
form on a wafer. Specifically, structure and functions, such as a bubble jet (registered trademark) nozzle, a 
thermal jet nozzle or a piezo jet nozzle, are applicable. 
[0155] 

Without dispersing droplet around in a projection aligner which applied an immersion method according to 
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the suitable embodiment of this invention, it is possible to form liquid membrane between a projection 
optical system final surface and a substrate for a short time, and also it is possible to control generating of 
very small air bubbles which pose a problem at the time of projection exposure. Work which collects liquids 
individually becomes unnecessary for every various processes for maintaining performance of every 
substrate, every alignment process carried out in advance of exposure, or an exposure device. Since a 
projection optical system final surface can be covered with a liquid with always high purity and a touch area 
with an environmental atmosphere can moreover be made small, Cloudy weather by an impurity which it 
becomes possible to obtain predetermined exposure and resolution performance by being stabilized, and 
also is contained in environment and a sensitizing agent can be controlled or prevented. By these, without 
[ without it enlarges a scale of an exposure device, and ] spoiling the productivity of an exposure device, 
high degree of accuracy and stable projection exposure become possible, and a detailed pattern is stabilized 
and it can transfer to a substrate good. 
[0156] 

Next, a process of manufacturing a semiconductor device as an example of devices, such as a micro device, 
is explained using an exposure device mentioned above. Drawing 17 is a figure showing a flow of an overall 
manufacturing process of a semiconductor device. A circuit design of a semiconductor device is performed 
at Step 1 (circuit design). At Step 2 (mask production), a mask is produced based on a designed circuit 
pattern. 
[0157] 

On the other hand, at Step 3 (wafer manufacture), a wafer is manufactured using materials, such as silicon. 
Step 4 (wafer process) is called a previous process, and forms a actual circuit on a wafer with the 
above-mentioned exposure device using a lithography technology using an above-mentioned mask and a 
wafer. The following step 5 (assembly) is called a post process, is a process semiconductor-chip-ized using 
a wafer produced by Step 5, and contains like assemblers, such as an assembly process (dicing, bonding) 
and a packaging process (chip enclosure). At Step 6 (inspection), an operation confirming test of a 
semiconductor device produced at Step 5, an endurance test, etc. are inspected. A semiconductor device is 
completed through such a process and this is shipped at Step 7. 
[0158] 

A wafer process of the above-mentioned step 4 has the following steps. An oxidation step which oxidizes 
the surface of a wafer, a CVD step which forms an insulator layer to a wafer surface, An electrode formation 
step which forms an electrode by vacuum evaporation on a wafer, an ion implantation step which drives ion 
into a wafer, A resist process step which applies a sensitizing agent to a wafer, an exposing step which 
transfers a circuit pattern to a wafer after a resist process step with the above-mentioned exposure device, 
A development step which develops a wafer exposed by an exposing step, an etching step cutting off 
portions other than a resist image developed at a development step, a resist removing step which removes 
a resist which etching ended and became unnecessary. By carrying out by repeating these steps, a circuit 
pattern is formed on a wafer multiplex. 
[0159] 

[Effect of the Invention] 

According to this invention, the practicality of the exposure device which applied the immersion method, and 
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an exposure method is improved, for example, the gap of the final surface of a projection optical system and 
a substrate is more certainly filled with a liquid, Or reducing a possibility the final surface of a projection 
optical system being exposed to the atmosphere which surrounds it, or the structure of an exposure device 
can be simplified, and an exposure device can be miniaturized. 
[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the suitable embodiment of this invention roughly. 
[Drawing 2] It is a figure showing typically the process of filling the gap of a projection optical system and a 
wafer with a liquid in the suitable embodiment of this invention. 

[Drawing 3] It is a figure showing the 1st example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 4] It is a figure showing the 2nd example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 5] It is a figure showing the 3rd example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 6] It is a figure showing the 4th example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 7] It is a figure showing the 5th example of composition of the liquid feed nozzle in the exposure 

device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 8] It is a figure showing roughly the partial composition of other suitable embodiments of this 

invention. 

[Drawing 9] It is a figure showing the process of sending in a plate under a projection optical system in the 
exposure device of other suitable embodiments of this invention. 

[Drawing 10] It is a figure showing other processes of sending in a plate under a projection optical system in 
the exposure device of other suitable embodiments of this invention. 

[Drawing 11] It is a figure showing the process of generating liquid membrane under a projection optical 
system in the exposure device of the suitable embodiment of this invention. 

[Drawing 12] It is a figure showing other processes of generating liquid membrane under a projection optical 
system in the exposure device of the suitable embodiment of this invention. 

[Drawing 13] It is a figure showing the 6th example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 

[Drawing 14] It is a figure showing the 7th example of composition of the liquid feed nozzle in the exposure 
device of the suitable embodiment of this invention, and a liquid recovery nozzle. 
[Drawing 15] It is a figure showing the example of composition of the nozzle unit (nozzle unit which 
comprised two or more nozzles) in the exposure device of the suitable embodiment of this invention. 
[Drawing 16] It is a figure showing the example of application of the nozzle unit shown in drawing 1 5 . 
[Drawing 1 7] It is a figure showing the flow of the overall manufacturing process of a semiconductor device. 
[Explanations of letters or numerals] 
1: Reticle 

2: Illumination system 
3: Reticle stage 
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4: Projection optical system 

4 s: Projection optical system final surface 

5, 5a, 5b, 5c, 5d, 5e, 5f, 5g, 5h: Liquid feed nozzle 

6, 6a, 6b, 6c, 6d, 6e, 6f, 6g, 6h: Liquid recovery nozzle 
7: Liquid feeder 

8: Liquid recovery system 

9: Wafer 

10: Wafer stage 

11: Reference mirror 

12: The laser interferometer for ranging 

13: Stage control apparatus, 

14, 15: Surface plate 

16: Feed pipe 

17: Collection pipe 

18: Dipping control device 

1 9: The face plate 

20, 20a, 20b: Continuous member (liquid touching face) 
20c: Peripheral face 
21: Plate 

22: Suction opening 
23: Liquid inlet 

24: Inactive gas blow-off part 
f: The liquid for dipping 
g: Gas 

ea: Exposure slit field 

J1, J2 ... Jn:nozzle 

V1 , V2 ... Vn:switching valve 



[Translation done.] 
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£ s t is £ ic v> t , H-»so*i*ffl^Tfe, ssaosft^tfiE^aoi. 3 3 

fcfciRl±-f sc fcTffcSo cnii9E*SOSIitflONA*i. 3 3 tefc-TS c i: £3F 
[ 0 0 0 6 ] 

C <D & & ft ¥ & © ft £ ffi £ V x /n S t <D H © £ n £ ffi ft T' ffi Tc f H ffi t L T , X SU b T Zl 
[ 0 0 0 7 ] 

[ 0 0 0 8 ] 

ta-oti, a^^^5Si:^x/NffifcT*RSnfc^H/£tt^Sft«:Sitt-n-*;l/7^;I/ffi 

[ 0 0 0 9 ] 
[fcffXtt 1 ] 

ft BB ¥ 0 6 - 1 2 4 8 7 3 fft« 

[ tt «F £ K 2 ] 
S&SftffFWO 9 9/4 9 5 0 4 ^ & *H 

[00 1 0 ] 
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[001 1 ] 

ftiSJuM 2 eH^snftsa t-h, <y xm t afgft^&<DHi$tf sh^i^e , c<o 
jjitft&s*^ c © fc 46 k + # * & s 1$ ? ^ % v> t * * # to r> tc . $ 

ftJUlctfi^T SSff. fgftOgiljItfME^ffc L, intf^Kftft, IStfiSL? 10 
[0012] 

jg \c , t# mf £ ek 2 ic m m « ft /t 73 ii t* a , '> & < £ t> * x ;\ * £ & t z> m k , * x m ± e 

tirc®ftZ®i&? &&&&& Q . c©«fc©@!K©;fcaK£H0£ltt*«ttK:Ht 
S'Sfcfffcfr ofc 0 Lfr t, «>XM±©«ft*|HliR-rS C i: fct , SB U > XT® fc Si fc * 
ftT^fcttft*B«K'r*<:i:"e*5o LfctfoT, a » U > X T ffi fct. '> * < i: fc x /n 

xm*& o styim* t a <fc t) £ < <o^*fititfS£ l r o , gguvXTlogncM 20 
*fl«*fr&tt9^£*ttfo#»4fc« i: i''e»»*ft* isatLT. mmvy Xist 

T^ltfiiiLti^t^tf;^ ^ £ tc ffi ft H 38 • g It L T g it £ L T $1 ft 
[0013] 

H tc $ ft -<? S§ fc IT c £ , X tt > SB^f ^oi^itf^n^t 0i< gBltl^n^^J 
ffitt*fiWr* c £ > X«» H IS ■ © T« it * ffi L, Bft«!l*'MMbf 5 c i: fc £ 30 

[0014] 

[»li£8?r*-f 5 ftftOfS] 

gficit). Kllltt, li5;SKFLf 1^^5l1SXf-> ! t ) ?8ft&*S/X;l/S:WU 
73 Gj tc E H £ ft T 33 !K tu 12 ffi ft « » tt , lw ESS X f-- 5>tfMIB««* ME* 1 * I* 

os»73(RiT'fe§m273[Rifc[R]*>^T^i!)^-y:§^E, mexfio9i&ic#-3TiteffiM 

tfllfilcEtfSi^c, fOE«flc&je/X;l/*SLTfl8ESfi0Sffi±KS#*3tl8W 40 

[0015] 

m e a » * ¥ £ <o m n m t m e a * £ © n m c m e sk ft # a a u is n ps w m 12 it ft r* as & 
sn* ± 3 &}E&ft«&/Xrt'*»LTMEafc©«ffi±E&ft*«*a**c£tf# 

[00 1 6 ] 

*%w<Dt8- m^mm<omm\c «t fttf . #f80j3<osttgfiti> *<*eiiRy x^^wi* s?sft 

5 c i: Li/\ llT% bu E i8 ft HI IR / X;Ki, ffifE»»3tt^*© 

rt«*^ttBaRK**iP5llTMEa 2 73 |R]EEB^ftT*3 9 . MK**Btt»tt* bu 50 
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[0017] 

*«W©»iiJ8:ll*©«JBK =ttlt±\ *f89!©BttSBfcl:» flu E & » % * * * 0 H tr <fc 
[0018] 

$ 5§ IS © » ® & II ffi © © SI K £ tUi\ mi IB $ ft & £ SB it , iiu E 19 » ft 3* & £> & T 5 ^ ic 

B S ■& * BR . WI5a»Ottft«l6>'X^©5 , 6 / >a:< fcfeMESB3fc¥*;fr6ilTBE 
aSO^iffij^^©SW^^tcffiB1"5.^ft«^/X;l'^jlLTHijE*1SC)affi^^ft ; &« 

[0019] 

*KWO»a**«0}BffiK <t ntf, tftlSffittttBflSli. fluE}Si5ft¥&fr 5> STIWK 
tt * -ft 3 K K , fluE«tfc©$ft&S£/X;b<D?*> / >&< kfeWBfi»Jtt***»6JITl(HB 

[ 0 0 2 0 ] 

*56KO!fa4^1tO)gffili:J:ntf, MtB*ft©B{*B'R/X'H*» ttfBttftOBtttttt 

[ 0 0 2 1 ] 

*»l!l!©#afc£!6©«!»fc.fcfttf, «HB«f*#B»«:, flu E ft £ ft ^ IR *» 5 fti fc B ft ft 
[ 0 0 2 2 ] 

ata«i», wcaBjt**o«BiB t gneiis t <r>mm* d , AuES&^Mfi* « » 

fi ^ d • v / w 
[ 0 0 2 3 ] 

*«w©»a*^j(io«!BKj:ntf, ijEffift«*&ap«^ DEii©^sisca^^t 

, WEttft««&>'X;l/*5iLTfJ8BSSC«tersaftO«JB**J» - rsci:*«»SU^ 

o 

[ 0 0 2 4 ] 

*5gW©»a4^BO»ffiK«tntf, itUd$ft«*£/ X;U©W □ fluE^x/NXx-^'fc 

<d n pi a , mtE&teK <ommm t i?a * x ^ * r - £ o n n « » t v> c * 

»ES#«»/' X;UcDtBPttuE^x/NXr-^tOF^PS(i> huE 
S^«^^<D«ill®i:ijE^x/N7.7 1 -^i:OHIlct;^t>^t<Ttc!:^ 0 

[ 0 0 2 5 ] 

*fSW©»B*IISfi©»JBKJ:n«, flu E ffi ft 0 JR / X ;l/ © A □ t flu E •> x /> X f - f £ 

tfdfj L^ a i^tt, flu E $ ft El iR J X ;!/ © A □ i: flu E f x /% x r - 3> £ © N Pi tt . flu E 
S^^^IR©gllStfluE , >x/^Xx-^t<Dr^llJ; , ^t/J^^<T€»J;v^ 0 

[ 0 0 2 6 ] 

*»ifl©»ji**«<D»tt»i:J:ntf, fluEf£ft{£36/ X/l/fi, flliKS:Bft¥*®a»Sifc 
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[ 0 0 2 7 ] 

*%m<D&'M%nm<D&mK £ n&\ miztSL&yt¥&<D9k&ftte. wrem 1 -fifa & k> 

[ 0 0 2 8 ] 

[ 0 0 2 9 ] 
[ 0 0 3 0 ] 

K«(*«*&/X;I/©»tiPft^«HBWiRlB5KK*i-6nTv^*i:-i:^»SLv^o 
[ 0 0 3 l ] 

IEfSft«^/X;l/OWPRt>*tuISffi^@iR/X;l/OAP^Suia»[RlffilciattanTv^c 
[ 0 0 3 2 ] 

ttSSMfcEWSnfc/XyUff**! L, fro, S9IE>'X;l/if^6©}Rft©«*e&tf{?±* 
ffl gij lc ©J '0 ? %> tz 46 <D ffl ffl g ■ * W L T t> <£ ^ 0 CCT', 15 IB M K ^ B « > Su IB / X ;b $ 
Ci^yX;l/^^ofcriS^O«*&&a"ff±^^yX;I/©ST^BufBa«A , #fi"r^* > S^^ 
JS U T ftj SP -r 3 c i: » $ U\ 

[ 0 0 3 3 ] 

# 5§ BJi <D if 2 CD ©J ffi « , HKO/<ir-y*J8»)l6*3fi*^UT»S»c!ftBLlK9-r*«3t 
gBKiKK KSItt, LglStSlSXf-^ fc , tu IB * S 7, f - S? ± K 
jK§£n3iiHB»«£^»imc^LV^2C>ffi£Wir3¥ffiffii:, ffiiafi»tt¥3S©«« 
ffi^tufB»SX«MfB¥®fii:OP^fc?g|*^«m-r§l^«^a5i:, MfB&M^&CS 

[ 0 0 3 4 ] 

*«w©»a*ji«i0»»K:* ntf , ButB¥ffiffit±, wiE»«xf--^±K««*n*w 

[ 0 0 3 5 ] 

*%m<D&& Kmmv jbibc «t ntf , iture^s^ic t&fa¥iiis±©«f**»3i-rs;fc 

i|£ P » Wl ft 5 tl T V 5 C £ fflt? £ L V» o « V tt , tu IB ¥ S « K « , WI5¥tB«±fc«ft* 
«»LSt/l«ia¥ffiS±0«ft*»3lt-5^»Oi)i£BS*<lfflPLTt>5i:i:*'»SLV^o 
[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

*fswo»a*n«iojB!Bfc*titf, ffi i b a $ x -f - ^ t± , m re ¥ s is & us is a k it ¥ % 

<D fi & 55 © T (clgfj-r 5 <: # t 5 <t 5 iclil? n T v 5 c t&tff% bi/-> 0 

[ 0 0 3 8 ] 

* n bj§ © gs 3 © w a « , siR©^*->*a»ye*s*n'LTSSK:ja!BLiK?-r*iiyfi 
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[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

*%m<Dtf : &%n8&<D&MK &ta£ , is ia $ & @ «x « . mmm&f&ffiKmi} <b nran 

[ 0 0 4 1 ] 
[ 0 0 4 2 ] 

*f8Sll©#»ft£W©»*fc<fc*itf* * £g ft cd g ft g g « , gt, M E £ IS X f - V f J lc 

[ 0 0 4 3 ] 

V KM IcQ b T V> Sffitclglt S> nfcA P £ 31 L T > f(iEitlfaRtftuE$}gfi$ffii:HuES* 
iOiaiK:#fi^S«ft*la|iR1-5aftlHliR»*MC((l*SCi:^»*U^. 
[ 0 0 4 4 ] 

M^Btt, »Si*«fip L 2 -e 3 r - i/" t , fi]EfiBit¥*©ft» 

ffifr5gtffcafiiai5*ffc, fjfEg&ffi®JHHKEll£n;fc«#«*&P*fflLTtGEailBi 

0iRp*aLTWia«»ffifci[E*SfconBi<i^6«[**iaiR"r*it#iiiiRffi:, bu la 

i*^BXttB-r^»nX^ffitPi:^«l^i>o 
[ 0 0 4 5 ] 

*»WO»a**«IO»»K » *fSB£<DRftgB«. ME"** W LP<D/§B£IK 0 

[ 0 0 4 6 ] 

* H $! © ^ 1 ~ I? 4 © ©J ffi lc $ 3 B ft S fi « > gt£XT-^£^®]£-£&#£fjElIli5£> 
^*->*iIEK«K(E¥'r«3iSII3t«lii: L T *g $ S ft •? 5. 
[ 0 0 4 7 ] 

* ft m <D fS l ~ II 4 <D (IJ ffi 3 R ft g fi «: I: ft v B5EfflcftffitS/X;l/*abTluES*6 
[ 0 0 4 8 ] 

fSJP ^ 5? U 

Bu E s wl * tu E £ 1 35riRjofiW^ift"pfe*sS2^i«aKisiA>-3"r^Bi*-&** , 6» iJiaa« 

O^Kt<:^^TME®^^aicW^l£* s ^i^^H(ifa«l&/X;l/^ilLTMEa«^affi 
[ 0 0 4 9 ] 

*5giB©»3H"fc^itt©}Bfl6fc: <t fttf, *«E £> 8 ft £ £ it , StESfi* »i& * "C ^ * H 
lCBufaE(IS©^^-> ; &HSES*^X'J-yh^tCc};oTe¥1-5^StbT*SS^no^ 



o 

[ 0 0 5 0 ] 



50 
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[ 0 0 5 1 ] 

$ f§ BS (D ffl 6 O <IJ ffi & , B)i6<D/<*->*ia»)1£*3R*^UT*S^ , ?-^±0**m!a 

»HE¥T5*ft£aK»!>* mis ma, mB®&%¥%<om&& tmEM&t<Dmicm 
e t 

[ 0 0 5 2 ] 10 

*56MO»saaH«0«!BK * titf, *#SBJ!<DBft£)£ tt, MESHSOftt, iu IBS 
Ktt¥*©»»ffi©TK:i^¥ffi«tffi^1-Stt!»TffiiEK^ 

^OtfjTKOffiUXS^M K L^o if;, #?6B£©gft;£j£{i, hu IB ffit 0 
(BllgoiK, ME»ISXx-^±E$TL^S«*«BT£>X8£ME^t?c£##l: 

[ 0 0 5 3 ] 

-s>e±*aflEM©f*»i:. ME«(t«ie*lc **WEJSS±'so**«»kK * 5 . 20 
[ 0 0 5 4 ] 

nfcjR#^iiiiwtc-aaj¥*offiit*»a , r*«t'5KaJEa«i:WiRitTEii«n*» 

lR]g|5#*lI;L3<:i:tf#i:U^o 
[ 0 0 5 5 ] 

SoT, flflES«*«8fL#Sft£-&5SI6;*-f-S>fc, tuESR^^^^MEStS^-r- 
->*±©iuf2*« i: <D W E ffi H £ « $ 1" § ffiStJgJStaP £ > b9E»IS«J«SPK J: 0 ftfc 30 

Sil*lttEa«tef^feoTlt»t«¥iii1gi:*«t*S«ii:*Wai:-r4B5tt»ll't***o 

[ 0 0 5 6 ] 

*l«B^cD^9(Di)®«, »»Jt*»%^UTIR)KO^*->*IS«Ka»-rSII3tt8li1? 
&oT, Hi5ES« ; S:f*^L^i]^-&?.a«7 > T-v ! t, flOEa»3t*3fii:WE»«^r- 

(* IS |R SP t , MEMR*B0HOJ:3fcttE*«fc»L«#*?K*ffir«#'ft#aL»i: 
[ 0 0 5 7 ] 

* » <0 » 1 0 © HI ffi »i , a»ft*3R*^tTJRISO »=a»r*»)t55S 
TfcoT, Stt^T--s?±©MESfiK:»iRj-r5/X;I/*^1-5iK*«*&g|5K:«}:Dt9ES 40 
fi±fcffi{**#*ft-r5i:i:*>K:, if|Bat5Xf--^K±»)MESfi*^»i«"«:*ci:»cJ: 

# j£ t * s o 

[ 0 0 5 8 ] 

# % BJ! © Iff 1 l © fl| ffi fi , a»)fc*3R*^bTBIi5<0/<^->**«ta»-r**«*ffi 

■pifeoT, MEa»3fc¥*i:ME»*i:®Hfc*«%»rt"r**ll»J*lSi:, MEiH8§ 
»j«XS»c*^T«««nfejKia*«t«rtooli9Ea«*¥ffi*»cll8i-r4ll»XSi:* 

[ 0 0 5 9 ] 

##SBJi<D|g 1 2 ©fllffitt, ±ES77iSsB9©fllffi<0^-ftt*P 1 OODtSltl^TT 50 
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[ 0 0 6 0 ] 

»«i:«)Ri:*n»3^**>Lft*«5»»*K:K«IIRO^* 

[ 0 0 6 1 ] 

SfiSc^MBSWtC^-rHT'SSo BIKJS^T, ArFl + i/^lz-f^Fz b - *f & if © 
18 ft ft S ( * W * ) fr&WW*ftfeft#!Hl!IIft**2fciI#£ns. S» 33 ft £ * 2 fi , IS 
ftftiKfre>»&Snfcft*ffl^T, 1/ * ^ ( JK IS ) lO-»*^'Jyh)tt(XUyh* 
aiSLfccko^Kffi^^^ST^Tt) KiDiaWti, 7Uiyh«eJ:?TUf**lt 
MLT^SK, */H LT^iUf *^7f-y (JllSXr-i/*) 3f)i 

m ess) 9?ffijfiT^5fiAXf-^ (ifixf-y) i oa, - # # k n m 

0^*-y£#tffi»ft^&4*rtLT$x^9±Kji8tofc:*e«l^ ^lA9gIKi 
tStiftUfX h £ !S ft £ -£ i> o 
[ 0 0 6 2 ] 

^;l/Xf-v f S^^x^xf-^* l OOZ^TcW^fiilli. # 5 v — l l tu-f 

- t j$ it i 2 ic * o t >j 7 ;u ? a tc if iii $ n 5 o c o it m fit k a -3 v> t , ^f-f«i 

811 38, 1/ f - * ;!/ l (Uf >*Xf-f 3) *!>ia9 ( f x /n X r - >* 1 0 ) <0 {fi 
H ft * * ra $ W 81 * f? 9 o £x/\Xr-SM Otc«, ^x/N9©±T^T[q] ( IB K £ ft .) © 

e h * m $e £ ft , as«^asiji»-r6JBiiiaii^Ci«*tiT*o, * ft us a 

fSJ;9ic^XAXf-->" 1 OtfMf Jn5, llT', ^xngiOlOfil (ITSlSl 

3 k m « s ft * o 

[ 0 0 6 3 ] 

BftgB#ftti, ^H*0Jl*f-+>'<© , 1'fc»1I«ftT4B&, aftSB****® 1 ?^ 

astfBjSoiatffiftns. ^x^xt-sm o, T^ft-i 2* 

& 9 # < £ H > »»U>X4%K»3#<ffiHKtt, H K (I SO K S S ©J SP 2 n ft £ P £ «v 
[ 0 0 6 4 ] 

C (O m StS » fi T* « „ & ft 3* & 4 f)XA9 tO^o^H^^tiffilSi^iftfifttll 
ffiti, ?xm 9 olJfrojSKffl 4 ©ifi&KIEBS nfc^ft^/ X/P 5 t > SiKft 

^3S4*»A/Ta#«ie/X;I/50S»ffl!lKEH«n/*c**llIlR/'X;l/6K«toT^SS 

n 3 o 

[ 0 0 6 5 ] 

HT, «:©SI«|}B»ti:*^TliaSSn'««j3U£Kov>TSiiaKlttWr*. B ft * K 7 x m 
9^X*^^-rS^[Rj©±l5ttilT'fe^TS^ft^^4CDia^lC^ft«^/X/l/5^ffiB^ 
tlTl^. lCT, X*-Y>7?ft<D±jfi{IiJ£«> fllfctf, * X 5 2r&Cftfr o T2e 
SIr] (SI2#ft) iC&WlS *t ZmGlC-D^-CmW? S t , -?-cDK*f£ft (Jgl^lRl) "X?* 
£ tJ T* £ £ o * fc fc % , X * * > £ ft (S2Slfll) *fcBJT**Lfc*£fc:> £ EP <D & £ 

X* + >£ft<DTiffi§j) icti^ fKftHHK / XA> 6 tfEi? nt v*. 

[ 0 0 6 6 ] 

Sttttlfty' X;U 5 tt, 6*/rLTlftfil&gl7i:Sl^nTfet), !5]}3Uc$ft 

lei 1R J X ;b 6 ti , m IR « 1 7 L T IftHHRil 8 i: 2 nt V> 5 . ® ft « *S g B 7 
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it , * tf , ffi * £ If £ 2 > * > ffi f* * *) Hi t E & g ■ , ffi {* <D « *S Sit ft © ft*J ff * fT 
©SgSUfPSSIf fcStrc Ll\ ffiftleJlRgg 8 « , H*tf, (sliRLfcffift^-Bt 

ffi » ©J a ® 1 8 » , stc> fiAXf-^i ooi4fii, si fi , to 
ai, Baffin, ^m^ut^-Dtcm i^xt-^misi 1 3^6»ttr, ueofl 

SlcH^T. ffi«0BB*&**it* iffi«lf©$iJffl]m^£ffi#ft^gB7^ffitt[s]iKaB8 
# 5 o 
[ 0 0 6 7 ] 

» a e o « <* a , nfttt©»iRtfd>fc^fc0*p6Stfft, its^^te* if ©asfiRjt 10 
^jR^^stfraajtcjasT^sw-r^c^^asns. ffi«ffl©ffi{*£LT 

tt, «*, $i=7}<, 7-yftffi 7;l/*n*-#:/) 42<C*iilT»f/6n* 

o ffi«ffl©ffitt^ ^ «>Bi«S«*fflV , >T*#^^* t + »C* 5 ftfrtirc fc©* s #$ 

^H^Olitt*8ll*ll5t«lIKffll*T, #fcffif**0»##X*K»>lifc*fctf&«#ttl& 
8i7K«ft*ffi»LttJ:i\ BfilSftLttt, fill * If , #7>ilii14©§£;&liTT- 
15 K ffi ft * ft L , «,5-^*SaKLT«ft>1'0}8#*X* j e-OlS*^UTK^(ffJ:iiV^ 

[ 0 0 6 8 ] 

3fc , B2*#fiaLfctf5, Si)tf^4 i:-)x^9 0«lC)K«IfctI8?:lliWt5o 

[ 0 0 6 9 ] 

±K, «l*.l£Bl£-5£»JS-effitt f £ft*S U ffiftftfS/ 5 © T Si 7 xm 9 ©±ffi 
Kffif**ffi»£-£«<:i:"e> + #& ffiIfi£7T>j£T5 ( 19 2 (a) ) . 
[ 0 0 7 0 ] 

flt*&7 X;b 5 J: K> ffi&£ «*S L^tt fc S $ , 7 x ;\ 9 © H K * BS & L X tt 1 K » » 
(02 (a) ) T-^$Lfcffi§i£3£9jn2-f2:3Ci:&<s !7X^9©8B%«fflL 
TJSUft^lfc 4 Tffit T'ffiil** < (02 (b) , 0 2 (c) ) . 30 
[ 0 0 7 1 ] 

7 x /n 9 at h ic & n l t it ft m ton ffi n k s § t * u v \* ft k ± s x * > m ft # m % * n 

5 (02 (d) ) o X'J 7 hS)t*l;lo^tt, 02 (c) t m $ K , «i/X;l/5i(3 
ffitt^ftl&LiKtt, MIC &|£ft^lM£#LT7.*i'>£faS©Tft<IJ ( 0 2 T'tf > & 

Htffi5£L"C«-C»fc**i* (02 (d) ) . 
[ 0 0 7 2 ] 

^XA9i!i«IC»iLT»)t87ffiiK:I5J:7'Jy h^CiSBJt^RTTS (e) 0 
7. V v b ftlc <fc SifA^Tt S i: , ffi <* #l& 7 X;l/ 5 8 © ffi ft © ft IS % ffit L (02 
(e) ) , ">X^9***+>£iaiSfc£IlS-&aa'&, >7XM9±»C38ofcffitt*ffi{* 40 

mU2yX;V9 tcj:oTiuiisi-r« (02 en , 02 ( g ) ) = 

[ 0 0 7 3 ] 

W ± © <fc 9 K , 7x/N9©^i6lC#oTffi^!b^A^«<fcdJC, •>XM9*»»«-&ft*'6 

A9tOffl«41«W4*I ( ifil «Jft fc ^ ffi K ) T»fttCttfTS5. ^LT, C © «fc 
o££i£tc£ftf;i\ S^)t^^4 i:7x^9 fcO|HI«k:7X;l/«riSittTKIHIBlK:ffift*« 

tet-st$sx«2KStt*nfe^ffiKtt^T,»Bf£*»t^xMfc<oiaii»^/jx*^«^ 
tsW5aa* s av^£DT, ffiftmiK/ x;i/ 6 *m uTstntcnnR^n-? ?> 0 ifti^t, ^su 50 
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[ 0 0 7 4 ] 

±ie©£5&)&#©&il& • @ IR O - -Jr > ^ « > B)t a y MR « 1 H 

<DfS^«) tlT i> L , *XM±©£WXI4-ap<E>R3fci/3vhffi«E&lo<D 

[ 0 0 7 5 ] 

±12© J; 5 fcttStt, ^XM^#±^-&fcttHT®^^IISST^S^aH (vfe^SXx 

y ^ - 9 ) KtaitSCttfTtS. C © * b « > W * Wf , I*->a7HSHT'7i 10 

<0HI£)«ll*l£lfS«J:5l::«(*©«l&RtfliIiR*iBIW1"titf«tv^o 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 

<D_hi5S{iy (a»3t*3R 4 frsar- x^rfii) tcistt&s&y x;b 5 1>\ twlm 

4^e>aT + x73iR]) K«ftiHiiRyx;i/6^Eii«nT^5o v x-^vfeibftfait. Bft 20 

gStf****- (illJtgf) ?S5i&K8, B^HSO^X/NO^-W^lRli:^ 
[ 0 0 7 8 ] 

S*ft»;X*5tt, ^OTI (T«g) #}3f£ft^&4<D«l*ffi (TS) 4sililJ0t 
iSSfr*n±&fceTH<fcS*5fceHSnsci:tfff3:L<, C ft J; r> T , SII 
^SP^L*^P.rSft* s S^l'>'X4©S^ffilc + »S-«t=5:^e»>>x^i:i:tlc^i)-r^ 

[ 0 0 7 9 ] 

®»1UK/X;U6«, ?«TI ( T (■ ) #JSlB3te^3M©S»® (Tffi) 4 s £ 15 (£ n c 

t) t« s Ffi< KE*«n*c k^ff* t<» cntiDSftofRO 30 

c t tf t f 5 o 

[ 0 0 8 0 ] 

ftSLefcRlUfr'E-ft^Da^cfctfffSK, S4©lt?I4 sOitWti' 

<i t m c *p *■ n <fc *) §k ^ c t # s » s t ^ . 

[ 0 0 8 1 ] 

ms&y X)i 5frt>vz.>^9 t.$L&yt¥J&4<DTmi:<om<DQffl ( $ a £ m ) ^ m *& -t 3 $ 40 
fctDVamv s (1) 

[ 0 0 8 2 ] 

va 1 • d • i) • • • • ^ ( 1 ) 

LCf, d t± . *x/\i:J2!Bft¥3R«Hiii (Tffi) i: © M © WL * m tz f © PsS H T* ft a 

astfiifflSftSo 

[ 0 0 8 3 ] 

RttHPT*©j$tt©¥$i5iti§£ /i t f 5 i: , ^ (2) T^StiS. 
[ 0 0 8 4 ] 50 
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V = L 1 • w • fi • • • • SC ( 2 ) 

ret-, wti, f&tttttancDiii?-;&i> 0 s (i) (2) ££5£ o) A^^n^o 

[ 0 0 8 5 ] 

fi ^ d • u / w • • • • S ( 3 ) 

ep*>, <£ 9 - IS ftic « , «*g / X;l/ 5 © ffitttt tB p ic fc it 5 $ ft © ¥ 13 iffi 31 ( fiP "fe R± ttj □ 

*.(fiffiafefc^o^*&sii») t>\ tst%yt¥%&i&w 4 s ^ * xa9 tvmmomm d tv 

iMXf--;i 0 © i£ 1) il v J:<D«fcttffln0®w-eraL&ffli:^Lv>;fr*ft«fc9*# 

* a « c io 

[ 0 0 8 6 ] 

*j XM©*|»fr&B}tt*ra«i'r % C i: £ rJ 16 tc t 5 * K H: , "2»XM<0*B«tfBft1B« ( 

* + #J*ft*#*&B#**« ^Ct, 0 3 tC jj* fiSt 09 "C 5 « , ^x/n 9 ©ftfijic, ^x 
MStBtfraCiBSORIffiSC^ffi*) 19*Satt«Ci:lCj;t3, X m 9 © ft © $ 

[ 0 0 8 7 ] 

I4B, «{*«|ft/X/l/5Stf«ftiaiR/X;l/60«lJaRlfEBtcl»r*S2©««(W* 

Jl^g|5M2 0a, 2 0b©E(?X^X7 i -^3Ui£x/NK:ttfa1-3ttfaffi)rtfc»tt& 20 
nT^5jST?BI3»c^rSl ©«fi£0J£S£3o 
[ 0 0 8 8 ] 

$ ft , gg^fIIHI4 s © ft S Si , JSK#¥3M©«W©ttES5i:!B»-rs 
i?i;SI2fttt^. <:©£ 5 fctgjSlcinii", ^xn9tffiftffi|gyX;l/5 0Sffii: 
©F5H, £x/»9i:?|£tt[H]i|X/X;l/6©j£Efc©l!SI$, RtftfxM9i:taiett¥?R*»ffl 

4 s t © fS PI £ a (£ Is] - tc L , ME, i8#il&/X;l/5©Sffi, S^ft^&«**S4 s , 
$ft[I]iK/X;l/6©|gE£3i8!bftBi: LtiltSC tA'ttS, 

[ 0 0 8 9 ] 

g^^^^gii^ffi 4 s ft 5 SUE Lftffiftlc&7 X;b 5 , 6*EILfti*tt, *Oi?4 30 
& lc , jg«fiB#2 0aOl6ffifcttbTjI»LTl8tf^fcfi»3fc¥*S»iii4 sClSlA^T 

it t? 0 u ft # o t , coals, s^7t^^4<DSiia4s, m t a a « as «■ 2 0 b ©is 

ffiK*A-X£)tAfS<:£tfT*£5o C © £ 5 lc , Iil?®4 s tftxicll 

Ltzmm^u 2 0 a , 2 0b», e. i: ^x/n 9 1 (ommoyins±m^mwTmrct c 

£ * Rl m lc t 3 o 

[ 0 0 9 0 ] 

$ ft, ®Jia#lc^©±ffi;&tfTEtf s l z ffii:®«L&tfP> , }x^9 £i:fctc&®]T£©-r* 

, j&H^lfc 9 # < M £©&f®a^«6*Hc$§I©fiJffi©&fc&3o Lfttf^T, 40 

«Bi:^tti:<D»ttiB*#'.h2 < . ItHIli. S tf- £ © M Rl * Mtx 3 ft 46 lc il a ft it 

< gsnic an wmc k> ic < < , Mtcsnatfat tic < ^. $ ft, c © c t a® 

(*^^©^*©S»^(g«^i.ft46^rMg^^RffWaEtiS{klc^HLTffi®^lcm'>M 
[ 0 0 9 1 ] 

5 8! SB 2 0 a , 2 0btt, ^ © M (Tffi) tf&i5ft^£4©*^® (Tffi) 4 stl 
»«**LTUK *ft, M8B#2 0a, 2 0b(J, /X;l/5, 6©Sffi&tf/Xtt 

[ 0 0 9 2 ] 50 
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tBTJS. ® 5 ICTTstft 3 <Dmi$m&. «*«ftyXA'5 (5 a, 5 b) i: « <* El IR / 
X/b 6 (6 a, 6b) ©JK£*SBifc¥»gllifi4s*ttA,TWffl!lK:EHLfc£T?, 04 

[ 0 0 9 3 ] 

«#«»;X*5a, 5 b t±, ffittttfc:i»»tt^3M©S^ffi4sK:ifi^ffill»;:fi»ft¥ 

14 sfrSl^ffll. f**>^fK(*«l&>'X;l/5a, 5 b <D ft E ■ £ ft ? £ o 
[ 0 0 9 4 ] 

0 5 CS-r^0]O+XS(RHC7XA9*^|iLTV>SISt^ «#tt»;X*5 a*6*i 10 

$gyX;U5a*^ttl&$n§ffi^oi^aiCc};^T«SWX5^tcfc^^*^4aSRjftlttA , «fe 
So UT', «{*|H|lR/X/b6bOflS, «<*|HllRyX;U6atl)ff«-e, j£ 7? A K ft ft S 

Et«ti5Cktf0SL<, iSft^l&yX^A^JSft^fltl&SnSISKtiliricffiftigiR/ 
[ 0 0 9 5 ] 

-75, ^5ic^-r^eno-xX5[Ritc^xM9^^i)LT^?>^«, iEittiE, 20 

X;I/ 5 b * 0 «<**«I6 5a*>60«*0«ftliffit5, C n fc i 0 , ^x/n 

, «>XM0gH(i£iRi*E<ES-&3IBfc:fc, JfcBifcjfcgjftS-e-f (ISI^^It^tf to 
[ 0 0 9 6 ] 

jaRU>Xl«ffi4 s 0»«»R»T**^attft^o WAtf, / X/I/KBB'T*W#** 
» i: L , WittfH50J:5*«»K'r*J:i:lcJ:t). $ ft « / X;b 5 a , 5 b i: 
lR/X;l/6a, 6 b »3«)tJt*©3tBCifi"^tt* C tA't'?5. C ft K <fe t) , Wife* 

* I* ffi © © tUi fit §!Uc PI £ ft 3 & © T « & < > Sg^fflW ( R BR © - » # ) © B tt * if 
[ 0 0 9 7 ] 

@6tt, »{*«IS>'X;l'Rtf*f*lHlJR/X;l/O«^&tflE§IJi:B8'r*S4Ofll^0!l*75'r 
8T?»*. H6fcja*-r364©*|jatWett, SI)tfIIS?S4 s*»t)HtyHH421K:* 

nfn$ft«iS7X/i'5 a~5 d mic, ^ne»o^ji^gx^Htycfc3ic^i*iB]iR 40 

/X/l/6 a~6 di&SltTV^. m$>KW+ XftfalCt x.^tf®mt % t% li, d © ^ X 

Y 7a IrI C * X /\ # © i) 1" 5 £ t IC , |g7X;l'5c*^l*?:«^U £ Efl - Y # fa lc 
■JxnA'gii'rstttli, «»fijS7X^5 d*>6«ft*«l& , r*. 
[ 0 0 9 8 ] 

ffi ft © 0 iR & , ^xy\(D^ii^AK:i3lt5T85ffl!l^ES$nf£jSftlHlijxyX;Utcj:t>T5& 
£ fir ft S tc tb , W^t*51HiK/X;KD^^^®)2Hi:S«^T'SoT , £.i^o L t 
P,fjftfc £©«©» T, ift@«/X;H a~6 c(i, CO 4 Of* 

T£4>fc < t *>m#*&&LT^Zmtemi%lCtt$)2-£tcl5tf, SftOJRlR* C IS ft* * 50 
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SBILTfe iftfU&yXyK a ~ 6 c A^ilStSSfroiSlii. S (3) & 

jnf s »»6^isi'\o»iiK*ji/'«T«>«iioiti««'^rjjii:**o 

[ 0 0 9 9 ] 

&f&ft^&S!Sffi4 s*ft9lltr«i:5Kffi»©«ft«*&>'X;b*IBBb, H 

X;^«!}|^S^t±^ ">x/N©»i]£i(iifc:£&-f«»tt3**a»ffi4 stfiA 
fcOKi^fKitt^Ifttc i:;& s Rlfill£ft?>o *©*S«, * * + >Bft * J£ T a < f 
XAiiifiTO^T'yy»B'f J f l fxA(0»iSiRi4ti4IStl3^Tt. HT fc iK IB * ifc 

r a » is 4 s £*x/>9fc0rai8**ii*fcwn**j:fc*<*fc*<*?»fc*cfctf 

*J t£ ft £. o ^ O iisg m , ->a7 hilci«^!giSt§^S^*<*^ BftgB©££1£ 
;*: iffi irI ± 1" 5 o 
[0 l 0 0] 

H7ti, js#tt»/x/i'&tfjii#@iRyx;i/o*iaiRtfEBKiH-r«a5oiBjSffli*jp , r 

B7*5. C O**0d-PI4, ffift{S&/ X;b 5 a ~ 5 h 1: ffi ft Q UX / X ;!/ 6 a ~ 6 h , 
taKft^&Rttffi 4 s©ftH£&!5Bt?<fc5£> Rlil±lcM^e)nTv>5o Mfttttt/X 
;l/tt, ffiftmUX/ X;l/Ort«l»cEB«nSo c©,t:5fc> X;l/£P3 Ja±fclBg-f 5 c 
il T' , 0 14 tb £ ® $J 1" § « a K *3 V> T t> , * © & lb 7? KO 33 It 4 ± ffi 

Xrt'*»5«ft*tt*&b, '>ft < i: *> '» tt 73 ft T % fc ffi fi t % ffi 
ft@iR/X;l/^6ffift*0iRt-Scii:-e, £f&ft^& ffi ^a£^ X /N<t©F«SrffiftT*?& 

fc f c rJ 16 t * 4 o 
[0101] 

(H *. , ^l^tf^fllTfxtiH+X, + Y7^[pJ©f4«>4 5 0 iC & & f S « £ « , '> ft 
<Hi*«&/X;l/5bi5cfr«*5tt«U '>%<tfcffift[HliRyX;l/6 f i: 6 

g *>affift^0iR-r 5 <fc 9 fc*/x;i/*w*"rfttfJ:^. c©«fc9£> &/X;i/£RJS± 

IB B f 5 £ ttc^oTs *o**»Ox/\o*^«:»l!i*rtilc»i6UT*il*«*'*"* 
c 1: W rT jH K: ft * . B7TB, ftfc«ft@« / xa/#s * nri^ * s 

4©«$0!lfc:B8bTl}iiyf bfcc ttmmic. MM ft ft if ©^«o»IHc«IA t, ffift@iR 
y X ;b 6 a~6 hOt^T*j>*< fcfcRft*#l&bT^5l«ttraBf£ft 5 I&*'&fc£tf« 

ftcimR^c isn* <k *)»sncK±"r s c i:«<?t 5o asstcffiftnnx/ x/u 

©ffift@lK/X;l/£BEBb-C&<fc^o 
[0102] 

*x/\i:i5BU>XJa»Bi4 s £ © HB PS ffift T* ffi It « ft T f ft v ttIB * > ffiftOffifcb 

73ft^^^T**/£Ki^ic^ft^#ffi-r5^i^tca, c n$ x-mm bfcet o *xn©» 

ffl#|qI0±8Kfflfr5iSft*ffiie-r5C fctf#*LV>„ bfrbfttfS, ^± Jc •> x/n 9 i: a 

»u>x*»ffi4si:omi«^a[ftTf»fe«nfe»«» *x^©i*»;&iRHi:wt>5"*\ * 
^Toift«jgyx;^^s#*ffJttui\ c©*£, #t*&-r 5ffift©St»^n]iR 
«es#«*, 7>-y^*3Xh^i<%5X^tfS5Si, «*e/Xrt/©iat> is**** 
fcfT$&Etfft<**fca, ^oif*.K:g-ti>!sSf?Stfft<ftt>, s«8Ioilt*^l 

s t ^-5 fyjSfefe So c © «t 5 ft ffift©«^©ftiiiffli{±> a 7 c^-rafliiw»<- 

l^l«©am^t#5iii:^T-€So 
[0103] 
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0 7 K. m * ffl /£ m £ *3 X , ffittftt&/X/l'fr&#f&*«i8f*0iJttftteo^Ttt, S * to 

tea, ■«oi#«»/x*t*fi/Ttnfha o) iTi*stntf *v>. $ft 

*'T*t5. c o Jt ft it , 07tc^-rSfiE^J{cfc^T{iffiftm*&/X;KDttWP©®^^S 

<D fa * - £ ffi w 1 i:L, a (4) C^oTMlV * $ 5£ T m£ <fc <^ „ 
[0104] 

V ' £ k • D ■ d • u • • ■ • a ( 4 ) 

CCf, * tt R H $ , DttttWP£D¥t§ES, dtt?x/N£SKft¥£g*tffii:c>KPS, 
[0105] 

ft ^ 16 it m ffi 4 s &tf*©fflfflfciatt5ftft&/X;i/<D±;5;&>5£xMXT-->M o * m 
few-mmr- & s , ftfc, # & <d ft 0 & tc <t n&\ s/x^s, 6©^*auptt, 

9fcJ*filf5J:5EStt&nTVSfci&, ± £ £ H. ft ¥ ffi 0 T' & H ft $1 ( Sft « ) tio 
TaSh5^tT8«* , > APU^t^TSfti&tC^fl-eSJlLTVSo 
[0106] 

*> X /\ X r - 5? ± 1 0&C©«£nft^XM9lcP&LT¥ffl1£2 1 # K It 6 tl T V 3 . ¥ 

9©±Bii:sirrai;5S«K!a:**3»c, sisnn^. su^^^g*iffi4 sobte 20 

¥ ffi « 2 1 tfft S L T ^ £ ^ ^i;\9?: l )XA7f-> ; 1 0±A^@«L> R t>\ £ 
x /n 9 £ ^ x X x - 1 0±K:«lB-r5«:i:)b<-e?5«fc3tc, ^E^cD^x/Nffi3MStt 

[0107] 
[0108] 

Bft4>«, ftBfcft UTiS*«^y X;l/ 5 <k D ®f*tf&*&2 n, ffi ft ® iR / X;I/ 6 K £ 0 

ttJKfcllftSnS (09 (a) ) o -ttO->l^9K»t«-lOlit* , »7lftl^^T 30 

7. x - ->* 1 o*8Bt5 (09 (b) ) o 7l'^f-'^l 0£&®jT3^H;: & 
/XA/5i»)ilft*«ftL> ffi*iHiHsyX;l/6«};t??Sft^lHliRb^it§c:i:K<fc | P, ¥ ffi 
« 2 ltffiKtt¥JR»»B54 sOTfcfimLftttffiKfc^Tfe, s <D 

T»if ICiS<$1fl/'c?nT^S. * > COttl^i)! LOO'JXAXf-y 1 0 ± K R 
»@^?nTV>5S-^!^^^^x/N9^^x^Xx-^lO<fct> ; T ; 0^C)'i'X>'NlRSi3g|5tc 

0 HX f 5 = HtC fr t x /» 9 ' ^^XMX-r-i/M 0 ± ic St B L , K S @ £ £ 3 ( 
0 9 ( c ) ) 0 
[0109] 

f LT, «ft«|ft/X/I/ 5*»6«ft*«tet, «f*@iR/ X;U 6 J: o T®ft*0lK Lft 40 
i'^iA^f-^i o^81L, g^)t¥S|g|4 s to T E #E 8£ ft & iS ft L 8! # ft 

£> , ^ia9' *J8Btt¥3Ra8iii4s©iIT»«:ai!>fct? (09 (d) ) „ 
[01 10] 

E^ifiS-esctT-, 9xM±0«f*©»2*lHliK-rSi:i:ff-e#*. U ft # o T , W 91 

ft®ftco0iRi)^*'rs<:^ft<, ^xAosft^^A-XKiT^ c ttfftsrc*, s 
ft», &ft* tc® 9 ii*n5*«»0«tf*'Mfifc»*.* c ttf-e**. Lfttfo-r, ^ 50 
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[01 l 1 ] 

* ^ « M l-» fc IB fc II n * o ffi * # *6 * * £ * b K •* » 88 * * lc ^ * n 5 *S 
«fiE«- J ?ffi7ktt©W««ii'* , >li*©ltO't'»!:«l?3Xn6n^r<, t t * lc 

tt, &»tt^&©£3Hc8# L> § 0 ©IB t ft 5 nTffittA^f^K 

iff Vo 
[0112] 

$fc, 19 (b) , (c) K^t <fc 5 K , i)ia^t-^1 OiO^iAiJIiLTl^ 

« * lc fct , &fgft¥£«*Sffi4 s t¥ii2 1 kOHKSIiyitlfStlT^SSIIIlCfto 10 

jJX«ftIt4?ta(H«n, ^©±SK&LT^3$§HCu©#X$^H#Stfi£A,T* 
L $ 5 a 
[01 13] 

B)tBllttlWS-Cfc:«fllt*STbV'»«tt:K + »KlISIL/J:^^±V. « t> ft »* fl , » »t a A, 

5cDJ^H^ft?.nItitttSSo f:t\ KTfli, c © «fc 5 ft H ffl i: * © » » * ffi C o ^ 
[0114] 

«tttt»/X/U5fr&»*TifL^*{*tf«l&*tu * ft B iR y X> 6 0*1* 

nt^s^KTi&nif, BjftjiStfa^fcLTt., -jSBKttirLv»tt-ffB»s*i*£ 

£ ic ft 5 c Lf;* ( 7t, x m 9 ± & 5 V t± ¥ ffi « 2 l±tC*3V>T, / X ;U 5 , 6 J: 5 
«*&£|5|iK£ttT:&©Bftfc + #ftftK©MfitfK«>5tt5£ tastfxBtiS, $ 

A9Stf¥Ii2 1 £ $ id £ •£ , ?5CilliO$IIKlSi;T'>iA9Rtf¥IS2 1© 

fs»»2-efttf5>7£ft©$*a- iHlilX^ff^tf , I««t«I*I»t«CJ:* , 'P*50T 
St 

[0115] 

u0?<fc?ft«M*t[§IMfl<7)ttM ; £:i'3y bBJtfftfc^SfiLTfcivL, * x /\ « 
LfrL, {£JB**JB^ffl©tfK«fc^TttBtt*LT^a^«« , 'efc7''> htfXtffg 

[01 16] 

©e&3l P 2 2lcfi^ia^©®?l4-°>7 p ^v'U>'^-ft^©®3ISHA^^2nT*3t), ^ 
ft^fi£ft;&i&3IT 3 C £ T* t S o EP "5 > 0 1 0 K 5s f <fc 5 K * JS^ft^&K*§ffi4sii: 

t t ¥ as « 2 i3b<2Sf)a*nfctt«7», ®gip2 2*^fg<*^iHiiR-r4t(5i^ic, $ ft « 

jSyX;V5i!)^«feSn«iiftOlit'>4< £ fcB5 3lP 2 2fr5©3l£ft*Si:P?i;»it 
ft J£ It it ^ T c cnKJ:Dl8!Rtt¥Jfc»**a5T©«§l©»2tt» fl- B £ ft ( « ft 0 «R / x 
;U 6 £ ft ) Tttft<f*OK3lP2 2fcftfr$»Eft*ftOi:4:i:ft»K ¥ « 2 ltflltL 50 
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TVSttJRfcfc^Tfc* £ CD r& §| * Ht L ^ffi*?i» LBV % C WV £ § (01 0 
(b).HlO(c)). 
[0117] 

»*ttfc < <»»s*ffi , 6 j f» , rv''*m*3iifflT*«¥iBS2 1 ±T-$§£<DB$£tT •? <d? 

[01 18] 

09, 01 0K^lTJ:?&¥ffi«2 1 ± © $ §1 © B $ « , ^inxSS^ClSJnS t 
-tfc<D?XMCD — JlOBfti/ — y^^ftUCfcl^Tfe, SW'^^WK^frE) 
f, & S K. £ C T H ffi T S C £ T' § § o 
[0119] 

09, 0 l 0 K.m*m&9l"C&> «i7XMXx-^±tc¥®«z2i«:HSit, ^I'^r-^ 
fc*H^©r>x/\»8«Bfc©MT?x/N*3^t«l, , r*ISK:, SI)K¥IIIII4 sit 
T ¥ ffi & 2 ltftiltS, l^Lfttfe, ¥ffi«2 lti, 00 * tf » pftfHc^iss-ts^ 
0^0*77^ '>XS«aK«l:5fil[«^t>-&W-S!lXS*ff5IRa:if, »3ttW*lCi&K** 
«^* J f»«3tt«li©»«f*«ac^S4*aff3l*ff^lBK:*V'«Tt, ®»ft^a*fffi 
olTKfitI1-5 i^cl^fntti^. c c T* , a ifc © V X ^ X -f - V {ft B £ *5 V T 
S^3t¥mg^ffiOilTfc¥ffiS2 l *>9&3I n 2 2 Mftif fiSO¥Bi«*i»3l 
P*")XA^f-^J:lcEILtti^, 03T*^tfc[5lffi«l 9 © £ 5 , 

•>x/<»*8i»>HtrJ:5K¥ffiK*EBLT<i:<, «:0¥ffi«fc«8[0»3ln*Sa:i:8* 
fr3IR©fiKft¥*a»ffi0ffiBfc£fe-&TRttT'&J:^. 

[0120] 

09, BlOTtt, ¥Ii2 1 AWXAXf-->"l OilcEi^nTI/^*^ ^ 0 7* © H 
fflODffiilSB^ia^T, ¥ ffi IS 2 1 £ x m X r - V 1 Oft^SftltgllTtSiH 
BJSLTfc«fc^o fcf-L, lCI^S, M « 2 1 ti . nAXf->'10ilCSI@! 
Shft'>x^i:OfflK:**4lffll8j!)'«*?tiS;^J:5Kia*ti5'<t , e*«. * * 
09 (a) & (b) «Dtt»»C^fTT*B , f ) , 09 (c) S (d) ©tfBfc^fT'TSIB 
tea, >)iaXt--;i 0iTfflS2 Hi, St^lclit«flHI!{ll4RoJ;9Cl«l 

fc#5«»ft¥3sa»ffittjfi*»i!i*"s*3Kei&sfts^*-i?fcSo c c t* , '> < t 

&<}x/Ni:¥ffi1£2 1 fc®ffllBtf8Bft¥£a»ffi<0iIT*iIii-rsiBtt, ¥ ffi « 2 1© 
[0121] 

sK*fiiHEt¥ffii2 i i: © m k m m % ® k t # n. %. « * ¥ ® « 2 lcov^st 

© {ft B £ It fl U , ^I/Uf-^'l OlCO^TIHiDfil^filClIL, I-* OII4 
5 C £ T' t 3 „ L©J:^cfIi2 1 4'?XMXf-v i l 0*>6ail/T8ttS*5 

TV*l*l«KIHI*fUJBUT, 8Bft^&a»iB©Tfc«tt?SSfcL&tt3Cfc#T33?iJ 
&tf&Za COJ: -5 ft«**Ktt<& C tfc * 0, «»© ¥IBfi * » 51 □ * K »* fc 9 

, fIfi^^S< Lf:0t5i»SA , 5<&5'0T\ B ft g fi * M it T 5 C £ T* £ 5 . 
[0122] 

¥ffi«2 laBSfcfflffifcBftftOKHafffcfrB^SfcaaBKAvfcytf*, Sftft 
cfcfc<8Kft¥3fca»BTfc:B{**BfcLfctffc**"e* L**t>»ft#»i:B#rai;B 

StfJB-pfiBgAv^tett&sfcftiM-rscfctf-etSo cftcio, as ft & @ © *fe £ ft * 

, ¥ ffi « fct * x /\ x r - 'J t a {I 8U fc & ill T' £ S u i: £ iS 14 © & T* &? £ L ^ t>\ SSI 
BftSBOJi^fcfeV^Ttt.jtS^O^S^S^^^ft-ilT'tS^T'RSaA^-b^-y-^^ 
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ffi ffi t - n fc V x x f - ± E E B f S C t \z fe fij £ & 5 o 
[0123] 

[0124] 

tJfetc, a»U>Xg«B4 s ©ttlfcBty <fc a KEBStt X;l/ 5 ©ii£* 

^©itTK, 2tffft5,i:ol:¥Ifi2 U^liJtS. C-<0«JB C * f T , 

ft#«f&yX;l/50±JSfr6«[#«¥ffi*2 l ± # 16 f S (01 1 (a) ) . 
[0125] 

#tt;£ftfcilH*tt* ®&lsy Xm^m 4 s ZSts¥-ft¥n 20tTH2 1 

OIBCx **ea#g*»Lfe**, X;b 5 ©KBKfto THtttf^ttSRttfc 

ffiH f ^ff^sgf^o C ©t **#*«»L««"fc«»Ttt, $H f ©ftfflESft g C 

[0126] 

SR3IP 2 2 Kfofr 5 fttfUt s ®$«e&3lP 2 2 K ft o T SS ^ £ !3 & * S (01 
1 (b) ) o B5?lP2 2«:aLTB53l^^ttSt, *&#®3ln22*ab"C»3l 

£ n & & -5 Sic & , fi«tt£3R*»iB4 st¥iS2 l t © M © « M fi * « <* g © fc ^ « 
BIT? fc £ n 5 (01 1 ( c ) ) o 
[0127] 

* , »!lP2 2^6©iR5l«ff±r*o ® 31 £ ff it L fc « IS T* ti s >7 x /n X t - v> 1 0 
tff?±LTV>SH«$ft&&/X;l/5fr&©$tt©«&*f?±UTfc«J;^o 

HifSoft!), ftftlc «fc T«'>*«iatf 184 Lit t) , HCttKt)J&*nfc^«*li:* 

^inxf-^'l 0tf{p i tbT^£P^&$fe;if 5 $ft£ttiS&b$E»^ l L T 

£> W « , 'P £ < i: « ft II iR y 6 K J: D JK » * II iR * c i: * L v . 
[0128] 

01 1 (a) ~ (c) ©B8H, T&ftHHK/ X/b 6 tt#± L TfcV^T t ± l^tf > JSffij^fS 
W^ttftftteMCSiiftHKionasKttft^JRItftt^oSK^fefeKti. St tc $ ft (H iR 
yX;l/6tt*ffl*-&T:fe< iitf»IU\ 

[0129] 

gat, »»o«isfcisiiR*«»tfc**a»***«*iifoeTJ!:^x^9Ai«ffi«-r** 

HfXAXf-f 2 1*»|S*5 (01 1 (d) ) o 
[0130] 

c id i 9 ic « © 31 K <fc t) > Htt«v»ttaittK:»rt*nfcJSil***J!:rtl*»oTJ«ft**n 

*iRi±«'&sfy^*<ft*o $ , cosstifttf, x r - © 9 n # * s t* $ s ft & . 

[0131] 

& *> 3 A, , 8&3lP2 2$rJ1^3;:£l;:J; , K m^<D®W.% R'&fcft ? z t i> T° % 2> <, BP 
, S^^¥^il?l4 s t¥I«2 l tCSCill^gilftOilA^, ft ft & & / X;l/ 5 
fr&©«ft©«*&*ffitU ©3lP2 2 c fc0fSft ; Sr®3l'r?.i:tT% JSK^^^«^ffl4 
st?gftPS3l«2 1<DfStcfeofcffiM©%if ; &fflji^[sliRT5^«!;^T^§o £©B#s ffi 
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ft O El 1R * ± K) %±Kfx ? ft 46 lc , ^ia^t-'^I O&ttfrLfctf&iRftfcRSIUTfc 
il\ u ©fgHOEH&l&tiSrtefflT 3 C tic J; o T , EPJ^C^M^EUR-rSilt^T'tS 
£46. 8II©fi^-jiS*^ll^«Bl«©W^ffll*S»4<ffljaK:BB5& , r5<:4:^pIffii: 

[0132] 

01 1 £ # !$ L £ £ , ¥®1S2 1 C IS ft © 31 P 2 2 * ffl ^ 5 il £ K <fc 0 , $J $ % K % 

jfijiic^fig-r^sa^SiB^Lfco c <o a a g'J k , hi 2 ic * f * o k , t?in2 2© 

ftfc>"!H;:?$ftaAP2 3£ I Fffl1£2 1 K R T , ^0SOS*i^ll*^$ftaXP2 
3£iILTitft:&&3&LTt>, &T0<k3K:in»!fcli*Mfc4JSTSCi:tf"P**. BP 
•5 , 0 1 2 fc * I* T , tf e «]4f)lcSRb>Xg^ffi4 s <Dfl.]S*ffltr«k3£eH£tifc« 10 
fttt*&y 5 ©Htf<f*©*Tfc, «fltttXP23<Cffllt«i5ICfI«2 1 * » » 

ffifttt, SKl/>Xlt?I4 s £f£ftttAP2 3£^ty¥ffi«2 l t <D , /bSfciKIS 
^Jg^tl (0 12 ( a ) ) c 
[0133] 

^5ic^itT?sftaAP2 3^jibTffift^«^-r^;:iiiCci;^, co/h«*«ilfi4» 
IfttfclStf t> (012 ( b ) ) , SBtt^3Sg»lffii4sfc¥iB«2ifc©[igiBtfiKft-e» 

[0134] 

(gSB»cKi:T**lliR/X;l/6*aLT***iaiRr*ci:»i:J:0, 2 l *>fiKft 20 

¥JR«»ffi4sfr&ffifttftt#W'*'Cfc*K«'CfctfT** (HI 2 (c) ) . 
[0135] 

g fc % ffi ft a A P 2 3 £ fij m t S T* t x 81 04#SLtlKffiLfti:ii:i«K, ¥ 
ffi|2 1 £#it2-e/cttffiT% HHE*ft*?RBU SHJ^^?.iii:^<JSi5%^^«l?ffi 
T©»!l*iffb^Rft'e»*f»fcL8 it SCi: A ft W t fi > $*iiAP2 3 

«fc*)tt{**#f&-r*i:rai$fc, jKft@iR>'X;l/6*fflLT«ft*iaiR-r*. f6 * A, , t 

[0136] 

il O i 3 tern tf , ¥S«2 ifcfiBft¥»Mffi4sfc©M02IW0«£'t'*<fc9ffif* 
*?SfcLte463<DT', BS?IP2 2£ffioT&»ft¥£«*lffi4 sfl}HJ:t)«#*»ftL 30 
#5 46 & £ j£ * 0 fc . «J;f3^B©Mfti:<0^ttffi8t ; &^^<1"Sil^*' 5 '?t5o Lfei'oT 

[0137] 

£ fc , jgftaAP23lCin^.T, 010, 01 lfiLfti*»3lP2 2S, ¥ E 1£ 2 1 
ici&ttT, fflfflffiH©*^^ iSK©11»K: tifgftSAP 2 2 tt&m I, $ §£ SP £ HI B © ES 
^mft^ffl^f?)fc46(D?Sft£OEllRtC«?gft®?lP2 fflLtfc<t;V\ $ft£AP 2 

20«Ali:»ift«5lP2 30iStl^|eIU^Pgi5T'*^-r5<li:t'etS=BP-5, 2 

2 30«IIS*&H»i:j£i;TgjDB*.*j:i:tfT*S. ii©<i:^lc-rn«"¥®«2 1 £ <fc S 

3 > * K:t'f §o 
[0138] 

08-01 2*#S8UTttWUfc¥ffilE2 1 , K3IP2 2, SAP2 3©Ifflli, * 9§ Hfl 

isnsc ticss^nf , tnj * tf w o 9 9/4 9 5 0 4^i v itPia^Jtitt i 5$ft« 
*Sffl^i£ftE!iKffl©IE1f&£, fI*©®ft«*S • 0iR««i:Ofi***>*K*j^T«ffl« 

So 

[0139] 50 
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mmm-e&z* m 1 3 iz^tm^mn. mfo&&; x>\> 5 wmws nrcm&mm 2 0 a © 

ftmmic, $&j&ffi2 0a£9fc^x/Ntcj£iW4BK&B2ftfcftjgffi(^affl) 20c 
K l* 6 ti T v * j£ , f & fc> "5 > ISM* s '&S£^06ti:^-f1g$0iJ£:g&3o ft H ffi 2 0 

[0140] 

£©<}: 9 Sfgft^lfcSltffi4s©Mtf»l££n3$&lteffl2 0a©W^{flJC, ffig 
j$E2 0a e fc9k£x^{c3£^ffiBU:ftJlffi2 0c£l§ttSu£lc<fc'K iK ft # & & »* ffl 
2 OaWttllKiStf C nic <fc o T , SftlI|iR/X;l/6*ilLTffift*iaiK , r 
SSI**^«< i: £ Rjfrllc tH->T»i«ft@IlRyX;l/6^fl[ftlllR»ll8*vhSffr 

§ c tA^ts. c ct, 013 t^ti^ifB, rSftHiK/ Xji 6 tfttiw©® 2 0 c 

fill] K m It 5 n T f a # , fS ft @ HX / X ;!/ f± > ix(f 2 0 alCIStt^nTfeiV^L. J: 0 
S*^fciK#<DiaiR0)fci&fcffi2 0 a, 2 0 c O^SlCitt^nTti^. 
[0141] 

$ fc „ 0 1 3 K ^ T ffi fi)t fl»J T- « > rt«OiB20a»cWLTaJI*toT»jS*nfc»fllO 
ffi2 0 c jb<«Bft¥JRS**iB 4 s iCfc/c TBI 5 Htrffl KKttfctf, A ti" ® § f# 

ffiftlliRyX/l/OS*i:lRlU^, f tliDfel^Ci^ISt^. 
[0142] 

ffiftttt&>'X;l/5 J f»«{tlHliR/X;l/60>'X *&5iiPi: LtiiLTi i^tf 

, $©«3&* J f>(H]i&*©li3fri^£ / >>S:<L, M m 9 U b C < < T S £ ^ "5 £ T « % ft 
4>fcft*1!ttW1"*£ftt6*£?LKft*/X/l/nK:Ktt4CfctfS$L^. ft lc li It V 

C>4(!:f)iI^llt5«I) tuiafyi/X, x -v >r ;l/ , 7;b5t 

[0143] 

0 1 4 8, X;b&tfiKftlHliRyX;I/0«!«RtfEfllKH'r5S 7©«i«e!l*75 

tflsat**. 01 4 \z m r m m a , «iejfc¥3fc*i*S4s*tt!>Btf*ii.H»K:* 

[0144] 

^gtt^'x^ttiitas tail) 2 4 a , ^0^o^sit^x«^sfit3iffltTfe 

SBta^tf5J:Ui«?nTi/^. &i*tt^&S*IE4 s£>^x/^¥ffi*t© 
C i: ic J; 9 , c©»KCWLT*0^llftl^6 :;; f ; ffitt^f^K«fe»)E**lni*52:i:JtJ:») 

<fc »K j& IS * 75" l°nc Jf £ n £ © T , aSK*^x/N^jpffifiO*ffiK#»Ufe**»-3 
tlJH^IitKhtffJS. ^gtti/^^i^tsacit), ^xm 

J $>¥ffit£©Sp5£&i&£'eS<:i:tfT£3o cCf, *x/N J $> s FS#ifc£*l2-&£fc#7'c 

* ig 14 # X Z f!| ffl "T 5 O T* & ft ff , 3p g ft is x © E * « fg < T t £ V o 
[0 1 4 5] 

tfc^&tttfziftfwua^ 4Ktt*ttHua*©»Bfi».7*«i*sfe»K, $ ft & / 

X;b5fcHi, *©&*WLq££?L« J f>£?LKf**/X;l/nK»ttTt.fi<* $ fc J: 
* 0 . 1 mralSOSO^Brifr^Stt^^^^tUitX'J v h / X 1. 1 fl If , 2 5 

[0146] 
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lfc^D5<'Ci:ltf4t5. * ffi 14 # X <0 # *& fc <fc 9 , >>iA±iKifljjnfc8)IE 

[0147] 

0 1 4 K its f ft $ B»J T* tt , SK«¥Si^I4 si:S(?|p|at*?.ffi}gteffi2 0alcffif* 

mm; X)i 5 tm#.®w.s Xii 6 zmv , zoinrnmicw-w 2 0 a * k> t> * x m k js v> ¥ 

ffi 2 0 c * R , ¥ ffl 2 0 ct^F?Stt3ff^i»*ajL»*»ltT^So l O i 7 lc 10 
2 o a £9 fctfxMfcjft^ffifc*«tt;tf*qfc#tHLaB*»tt«<: tc J; t) > it tt W 'J> ft ^ 
iS 7. m ffi T* . **ftE2jg*f#SCi:tfT'*, 8«il07y->^nXF*}ti, * 
„ *Ett#*tffla$fc#*Sie«*«'hl8fcffl**Ci:tf"l?*S. t» * 3 A, , * ® 14 iS X 
i» * HI U SP O Sft * fi , C n^iSSWffl 2 0 a F*3 K R fc *§ £ K *5 </> T > + #fcfSSSti 

[0148] 

0 1 4 E ^ r * ^ 14 # X "ft f ft L 3$ 2 4 © S E ft SI §JE , 0 ^ <0 # 7. © ^ & & 3$ ( K ^ 

» £ R /h PS E $ * 3 c: i T- £ ?> o ccf , Bttffi«<DJaHfc-5*.* : f ; Stt;tf*<0R««> 
ft * W * 0>J t t T Si > m 7L M , ^}£tt#*tf'>x^*r-^©ffiH*lfffl1"3T#tt0tt 

ss^s tt¥ft7 * -* x-t v 0 )t » k at n & a, jtw* oftft©dc»*^MW, 

h ti % o 
[ 0 1 4 9] 

g5fcc©*ffitt#*K:B, lit^Stt^^- 7/I/* 'J tt#*ft 2ft¥JR0»D 

[ 0 i 5 0 ] 

01 5 «, Ift«l&yX;l/5 0!if$ L^isEi^^tit'^S, 13-08, 01 3, 0 
1 4K35Lft«fl:ffift/X;l/50i!XtSlLP««tt7'J«; FttTf*5, C ft fc » L T , 0 
1 5 tC jj* t S # 0>J T* tt , - O CD 7 X )l =L - -V h (iffiaz^ 5 fc n ffl ( tt R ffl ) © / 
X ;l/ J l ~ J n*«iT^5, <r ft © / X ;l/ J l ~ J n « , ftif nifl^/l/7V 1 ~ 
Vn*ftLT?Ktt&f&8li7i:Sffi2ftT:fe!K Zn^tKD S X)l J l ~ J n K *f IS L 

iH^;i/?v l-vnoiiftjfea^e^ictKj;!), attfc^ft^ftfflsuictti&'ffi 40 

[01 51] 

ifc, Cft(b<D J X;l/fMi, -5)j7cT-ft<, ttR^JKEH* tit & <fc < „ CftfcJ:*itf, 
[01 52] 

«tt©/X/l/t*fllJ«*ft4/X;l/ax>yh5«, M * If 0 l 6 \z ^ f <fc 5 K <5 x >\ ft m J£ 
^SBfr^&SfcffSii^Kfc^T, T # E 9 x m & % S X /He Jt j£ f 5 M H ^ X © * 
n^tiS^ftiaL, 2e>tc^XM©&iMc#^TT;£k: , 7x/N#AoT< 5 / X ;Mc M )S 
"T 5 ^ )V X £ H ^ ffl ^ T ? 5. tc «5 x t\ ± « *& t § <fc ^ C ffl w s n ^ & o c n tc J: 0 50 
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» m x ;mo ft m t a * ta t m * <* c t # x* * « . c na , $&<oiHiiKtDfcJ6©gffl 
a ft « fi k -r * o 

[0153] 

MO^ffl!lt<:|Rlffi<5*a8tJTt>±<, c O if o tt > PI E tS o ft H £ ft IS L T & y X ;l> 5> <£> 

[0154] 

Jft, BIS fc a* T « Jdt 00 ? « , / X;l/a^7 h 5fl»/X*fr5<0»<0«» • ff±#*t 

* - T* fj m S tl T V 5 <fc ? , /XAa-'J hO*./X;PCa»*i!tffl • ff ± r 5 & fll * 

&&& & c t , *fc»fisi/r«{**«*e , rsfaK, «s*EsnsTi»tHj2-& 

[0155] 

mfcm®.2#%c t%< . m&yt^&m&m tmw.tcDmicmmrsvmmtkB®.? % c t 

T o & » £ » « C Is ¥ T 5 C i: T * 5 = 
[0156] 

tXC7n-*StBl!*5. Xt'^1 (BBS ft) Ttt /WXOIIlKHfl-* 
fr?. Xf7/2 (7X^S) ?ttHftLftlB^j'->Clr3^TV7*4ttl!r5 

o 

[0157] 

^SHlcJ;t» , Jy^77^Sffi^ifiJffitT^x/N±tc^lScD(ilSS%^fi!t-rs= * © * ^ v 
i/yyii (f-7^IA) f Xf?y6 (ttSE) T ti X f y 7° 5 

[0158] 

±EXf'7 7"4i0^lAyD-bXliKT<DXf7 7 I ^ilt5o •J'X/NOjtffiSrKltt-ttS 
|(txf 7/, £xMg^c&i*M£fiStli-f£CVDXxy7\ ^x^KM&HSIfc 
ctoTJgfiSt-r^miS^sScXr-yT 0 , 7x>'^c^*>£ff^&tf^*>n'^i£&XT-y:7\ 

* U S> X h & if X r y 7 f& © 7 X m K: Ie ¥ ^ 3 & ft X x ^ 7\ Sft7.ry7 P T*BftLfc'} 



(27) 



JP 2005-19864 A 2005. 1. 20 



7>r-<V?o CtlZ<DXT-y?*Wi*)&Li7oCtK£-?T. V X ;\ ± K £ « C IH Eg * - 
[ 0 l 5 9 ] 

[ is m © as m ] 
[0a©iw#£iHfun 

CH2]*i8raoffjiftii^o^»tfe^Ta»^^*fc^xMfcoffli«*js*-ejsy'c-r 

;U © 85 1 O « 5g m * ifi t 0 ? * 5 0 

[H6]*l8WOff3aiftllMO«a©B3t«liK*^'5ffi*«l&>'X;l/&tf«(*lliR/X 

CH7]*»WO»aftlia!0^!B©B^8BK*^5?Kt*«*&>'X;l/&tfjSftlH|iRyX 
;U©^5©1SJj!i0!l£^T0T?&3 o 

[08] *awo»aftffloiiaiJBi8o-wflifi8*«i>swK^ , rH'c*ao 

r)&ty{ffi©l8£*f0T'£5<= 

[0 1 2] *«B©#»*fl«©$ffl^BftSSIlK*v>T«ieft¥?RTfc: * 

[01 3] ^JglBOffattllWOJBIlOB^ISlIKfettftSifltftlft^X^atfJRftiaiR/ 
X;i/©%6©4tj£0l£;K'rH'?&*. 

[01 4] *«iiio»3i**«o»»o»3tt*iie*tt4js#«ie>'X/i/atf*#@iR>' 

X;KD^7©^fiEffil^^-r0T?fe5o 

[01 5] *»WO»aftHaiO»ttO«3tt«llC*tt*/X4/axyh (1S/X;K* 

[0 1 6] 0 1 5 K ^ T / X;b :i - -y ^ © SI Jl #J £ ^ 0 T* & £ <, 

[0 1 7] f|»;f^UX0^ftK)%lS/otX<D7a-^i1-lT'fe5, 

[ft*§©IBHjn 

1 : U f- 1? ;l 

2 : mW& 

3 : l/f i»;l/Xf-->" 

4 : &fgft¥& 

4 s : fi§Bft3*3Rg»® 

5. 5a, 5b, 5c, 5 d . 5 e . 5 f , 5g, 5 h : « * fit IS / X ;!/ 

6. 6a, 6b, 6c, 6 d , 6 e . 6 f . 6 g , 6h:j£#@HX/X/b 
7 : f&MISgB 
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8 : iiSttlHjircSi 

9 : 



1 0 
1 1 
1 2 
1 3 



*j x >\ X f- - v 1 

H SI ffl V - *f - =F » ft 
Xf-->"|i|iil> 



14, 1 5 : 



1 6 

1 7 

i 8 : mm urn mm 

1 9 : mm IB. 

2 0, 2 0 a, 2 0 b : MU^ti (ffiSttffi) 
2 0c: ftJUffi 

2 1 : 

2 2 : K!l □ 

2 3 : i&ft&AP 

2 4 : *Sft#XBKtffiLgp 

f : 

g : Sift 

e a : DtX'J 7 Mi 

J 1 , J 2 • • • J n : / X )V 

VI, V 2 • • • V n : 



10 



20 
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